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tongue large,. rounded, ·posterior edge ,free; (45) toes 
fully webbed, outer metatarsal tu~erole lacking, inner 
metitarsal tubercle not spade-like~ digital tips narrow, 
first finger shorter than second; (46 - 48) (4~) two 
adults examined were 63 and 64 mm·. SVL; ( 50) tympanum 
absent; ( 51) fifth toe very. broad, much broader than 1n. · 
any other leptodaotylid~ 
Composition.-- monotypio. 
Distribut1on.--.Known only from the Cordillera de 
Nehuelbuta, Ma~lew, Ohile. 
Remarks.-- .The ostaological characters (nos. 1 • 38) 
of Telmatobufo bullocki were studied by use of 
stereo-radiographs ~f the holotype and paratype. The 
observation of some characteristics is very d1ffioul~ 
and the statements listed abo~e are subject to 
reinterpretation. For example, the first two vertebrae 
. ' .. . appear to be fused; this may not be the case, but 
judging from prior experience with skeletons and radiograp~s, .. 
I feel the present 1nterpretat16n ;s ·p~obably correct. 
Similar argumenta and qualifications _can be made fo~ 
several other oharacterist1cs involving skull bones. 
The transverse process of the posterior pre sacral· .vertebrae 
of· Telmatobufo, are shortened ·as. in Oaudi verb era,_ Oeratophrys, 
Proceratophrys, and a few other Neotrop1oai leptodactyl1d 1 
genera. Except ·for the dilated saor_al .d1apophyses- the 
vertebral column of Telmatobufo looks like that of 
Proceratophrys (Fig. 79). I consider Telmatobufo to be 
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more closely related to Caudiverbera than to the other 
Telmatobiini. Caudiverbera and Telmatobufo share· three 
characters which are not exhibited by the other Telmatob11n1: 
shortened transverse· processes of the posterior presacral 
vertebrae, vertical pupil, and absence of an outer metatarsal 
tubercle. The two genera differ in the casquing of the 
skull of Caudiverbera; the skull of Telmatobufo is 
identical, insofar as my 6bservations will.permit, with 
that of· Telmatobius. In several respects Telmatobufo is 
intermediate between Neoprocoela and Telmatobius and fits 
the generalized pattern of Telmatobiini. 
Schmidt (1952) suggested that Telroatobufo was 
closely allied to, but noticeably distinct from, Telmatobius. 
The only subsequent author to discuss the validity and 
relationships of Telmatobufo was Gallardo ( 19_62, 1965), who 
suggested that Telmatobufo bullocki was identical with 
Aruncus valdivianus Philippi. He further suggested (1962) 
that Aruncus was not related to Telmatobius but to 
. . \ 
Calyptocephalella (= Caudiverbera) but did not substantiate 
his opinions.with data •. 
Cei's (1958) reproductions of the ·long-lost and 
·unpublished· _plates for Philippi '·a . ( 1902) work provide much 
more evid~noe concerning the identities of the myriad of 
names propoe~d by Philippi thin.db Ph111ppi's brief 
Figure 79. Vertebral columns of five genera 0 bf 
the Telmatob11nae. (A) .Proceratophrys cristiceps 
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(KU 106273, x 3), (B) Odontophrynus oultripes (KU 92975, 
x 3), (0) Oyoloramphus p1nder1 (KU 92807 t x 3), (D) 
Thoropa m111aris (KU 92856, x .3). and (E)·· ', . 
Batrachophrynus macrostomue :(KU. 96127, x 1·.5)'.: 
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descriptions. The plates provide adequate grounds for ' 
reject1ng Gallardo's contention that Telmatobufo Schmidt 
is a.synonym of Aruncus Philippi. The plate for Aruncus 
valdivianus (plate I in Oei, 1958) indicates that the frog 
had little, if any, webbing between the toes; whereas the 
·specimens of Telmatobufo bullock! have fully webbed feet • 
. The fingers·. of Aruncus are proportionately much longer 
than is the case for T~lmatobufo. However, the most 
convincing data·1s the illustrated tympanum in Aruncus 
valdivianus ~nd the 1ab~ence of the ~ympanum in Telmatobufo 
bullock!~ Oei's (1958) suggestion that the figures of 
Aruncus valdivianus represent a poor rendition of~ 
splnulosus 1~ reasonable •. Oei (1958) objected to the 
. . . . 
inclusion.of Aruncus valdivianus· in the synonymy of · 
l2!!(Q. splnulosus because ·the figures are not sufficiently · 
accurate to perm1t·an assignment to subspecies, and the 
7 
synonymy would affect the.applioat.ion of subspec1f1o names. 
I suggest that Aruncus vald1v1anus Philippi, 1902, be 
considered a nomen dub1um for the p~esent. 
Telmatobius Wiegmann, 1835 
. (Figs.· 80-81 ) : 
Telmatobius Wiegmann, 183~, Nova Acta Acad. Leop.-carol, 
171262 [Type-species· by monotypy,- Telmatobiua peruvianus· 
Wiegmann, 1835l. 
Pseudobatraohua Peters, 1873, Mtber. k. Preuss. Akad. 
\ 
Wiss., Berlin, p. 414 [Type-species by monotypy, 
Pseudobatrachus jelsk11 Peters, 1873]. 
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Oophaeus Cope, 1889, Bull. u. s. Natl. Mus., 34:312, 381 
[Apparently a replacement or substitute name for-part 
or all of Bouienger's 0882)· Telmatobius, which Cope 
considered not equal to Telmatobius of Wiegmann 
(1835)]. 
Diagnostic definition.-- (3) transver~e processes 
of posterior presaoral vertebrae not shortened; (5) 
cervical and second vertebrae not fused; (6) cranial 
bones not involved in ~ermostosis; (7) omosternum .large; 
(8) sacral diapophyses dilated; (9) maxillary arch tobth~d, · · 
teeth pointed, pedic'ellate;. maxillary arch toothless in· 
a few populations; _(10) alary processes of premaxillae 
directed posterodorsally, broad at base; (11) palatal 
shelf of premaxilla narrow with relatively long palatal 
process; (12) facial lobe of maxilla relatively deep, 
not exostosed; (13) p~latal shelf of maxilla relatively 
narrow~ pterygoid process lacking; (14) maxillary arch 
complete in most species, quadratojugal lacking in 
edentulous patagonicus; (15) nasals separated medially and 
small in dentate species, larger and narrowly separated 
in patagonicua; (16) nasals not in contact with maxillae or 
I 
pterygoids; ( 17) nasals- -widely: separated from frontoparietals; 
' ' ' 
( 18) frontoparietal, fontanelle'· small, except in pa.tagonicus 
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Figure Bo. Dorsal and ventral views of skull of 
Telmatob1us hautholi (KU 72879,: x 7). Right septomaxilla 








Figure Bi. ·Lateral view of skull of Telmatobius. 
marmoratus (UMMZ 68179, x. 5.5·) and d·orsal view of skull 
of Telmatobius patagonious (KU' 80781, x 1.0) • ., 




in which it is large; (19) frontoparietals not or but 
slightly ornamented; (21) temporal arcade absent; (22) 
epiotic eminences well defined; (23) cristae paroticae 
short and stocky; carotid artery·not enclosed in a 
canal, sometimes a shallow groove is present on the 
frontoparietal and otoccipital; (24) zygomatic ramus of 
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squamosal relatively long, blunt, widely separated from 
maxilla; (25) otic ramus of squamosal very short, no otio 
plate; (26) squamosal~maxillary angle about 4o0 ; (27) 
columella present, absent in patagonicus; (28) prevomers 
present, usually toothed, sometimes edentate, entire, in< 
contact medially or narrowly separated; (29) palatines 
long and narrow, narrowly separated medially; (30) 
sphenethmoid entire, extending anteriorly to posterior 
edge of nasals; ( 31 ) anterior ramus of p'arasphenoid 
relatively narrow, lacking median keel, extending anteriorly.: 
between palatines; (32) parasphenoid aiae oriented at right 
angles to anterior ramus, not overlapped laterally by· 
median rami of pterygoids; (33) pterygoids relatively 
small, anterior ~ami elongate, nearly reaching pala\ines;· 
(34) occipital condyles relatively large, not stalked, 
narrowly separated medially; (37) alary processes of hyoid 
- , 
plate on narrow stalks; (40) !• depressor mandibulae in 
two slips; ( 41 ) pupil horizontal; ( 42 ). males lacking vocal 




~ometimes on chest; (43) body lacking glands; (44) tongue 
large, rounded, posterior edge free; (45) toes usually 
completely webbed, outer metatarsal tubercle present, 
inner metatarsal tubercle not enlarged, digital tips narrow; 
(46) larvae with dextral vent, 2/3 tooth rows, labial 
papillae interrupted anterior~y; (49) adults to about 
60 mm., SVL; '(50) tympanum small or concealed. 
Composition.-- Vellard (1951) recognized 19 
species of the genus. Schmidt (1954a) recognized 21 and 
Vellard (1960) modified his earlier account and recognized 
23 species. Batrachophrynus patagonicu! is a species of 
Telmatobius and one additional species has been described 
since Vellard's last paper. Forty~nine populations of 
Telmatobius are presently afforded nomenclatoral recognition,. 
The following species of Telmatobius are recognized; the 
number.of subspecies is included in parentheses: 
albiventris (4), areguipensis (2), atacamensis, brevipes, 
brevirostris ( 3.), cinereus, crawfordi ( 2), ouleus ( 6), \ 
hall! (2), hnuthali (2.), ignaws, intermedius, jelsk11 (4),, 
laevis, marmoratus (7), ·montanus, niger, oxycephalus, 
. ~ patagonicus, peruvianus, ·praeba~alticus, rimac (2), 
.s1mons1, vellard1, and verrucosus. 
Distribution.--. South American Andes from ijOUthern . . 
Ecuador (1° S) to oentr~l Ohile and Argentina (32° S).: 
The greatest diver~ity~6ooura:1n southern Peru~ 
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Remarks.-- As presently constituted, Telmatobius is· 
one of the larger leptodactylid genera. Vellard (1951 ,i 
1953, ·1955, 1960) placed the 23 species known to him in 
three species groups: peruvianus group (stream frogs), 
marmoratus group (primarily or totally aquatic frogs), 
and jelskii group .(semiterrestrial frogs). However, 
several authors have pointed out that the closest relatives 
of some aquatic ~pecies are semiterrestrial species. 
Loss of the maxillary or prevomerine t~eth has been a 
major taxonomic character in the study of the relationships 
of the frogs of.this genus. Maxillary teeth are lost 
by some members of the peruvianus and. marmoratus groups. 
Prevomerine teeth are lost by some populations of a11· 
species groups. 
I have seen few skeletons of this genus, and therefore. 
'.} 
my characterization ,of it will probably undergo some 
alteration with the acquisition of additional material 
in the future. The paedomorphio !• patagonicus is 
strikingly different in cranial osteology (Fig. 81) from 
the other species I examined. 
t Neoproooela Schaeffer, 1949 
Neoprocoela Schaeffer, 1949,·Bull.· Amer. Mus. Nat. Hist., 
93:57 [Type-species by original designation, Neoproooela 
edentatus Schaeffer, 1949 (= !{. edentata), Lower 
Oligocene]. 
Schaeffer (1949) described and named a relatively 
well preserved bufonoid frog from the L~wer Oligocene 
/ 
of Patagonia as a new gen~s and new speci~s of Leptodactyltdae. 
, The fossil is edentate (as is reflected in Schaeffer's 
choice of a·trivial name), has a moderately small 
frontoparietal fontanelle, and dilated sacral diapophyses. 
Schaeffer did not consider the fossil to be a bufonid 
because to do so 0 ••• would require the presence of the 
Bufonidae (sensu stricto) in South America by no later than 
the early Oligocene, an occurrence which is not supported 
by the known paleontological facts." Exactly what facts 
these were was not explained by Schaeffer. Instead, 
he assigned the fossil to the Leptodactylidae, and 
characterized it as having a number of primitive, 
cr1n1id-like traits. Schaeffer suggested that Neoprocoela 
was r·elated to Batrachophrynus and Telmatobius. 
The discovery of a Miooen.e toad (~ marinus) 
from Colombia (Estes and Wassersug,. 1963) clearly establishes 
the Bufonidae in South America from at least the Eocene 
because South America was isolated from Middle America 




Schaeffer's objections to placing Neoprocoela in the 
Bufonidae can be seriously questioned. '.Tihen (1962b) 
placed Neoproooela in the synonymy of~ and considered 
the type-species as a species of the~. calamita group.· 
Tihen associated the fossil with 1ll!..!Q. for the following 
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reasons: (1) in edentulous leptodactylids, the prevomers 
are greatly reduced in size, (2) the alary processes of 
leptodactylids are directed dorsally or laterally, not 
toward the midline as in Neoprocoela edentata and bufonids, 
(3) the sphenethmoid is entire in Neoprocoela, (4) 
the shape of the squamosal suggests a large 
squamosal-maxillary angle, (5) the broad nasals are in 
median contact, (6) there is a long maxillary-pterygoid 
contact, (7) the maxillae are very broad, ( 8) the atlantal 
ootyles are closely approximated ventrally, (9) the first 
transverse processes are directed anterolaterally and are 
expanded(= dilat~d), and (10) the sacral diapophyses 
are expanded(= dilated). Tihen cited two other characters 
·or Neoprocoela which are uncommon in bufonids but 
characteristic of the 1ll!!Q, calamita group--large 
frontopar1etal fontanelle and very short ot1c ramus of 
the squamosal. Tihen argued that while each of the ten 
·' 
characteristics listed above can be demonstrated to occur 
in one, or more leptod~ctylid groups, the simultaneous 
occurrence of all ten is hot known for any leptodactyl1d, 
but is the case in ~. Tihen • s 01eptodactylid .coha.i tiontt' 
for his comparison of Neoprocoela, leptodactylids, ahd' 
bufonids, must have' been based on the slceletons of- some of 
the Australo-Papuan leptodactyl1ds. Characters (3) and 
(5) of Neoporcoela are very much unlike the conditions 
seen in edentulous Auetralo-Papuan leptodaotylids, but are 
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like the conditions seen in. some ~dentulous Neotropical 
leptodactylids. · With the exception of characters ( 1 ) , 
(2)p and (10), Neoprocoela agrees completely w~th 
Batrachophrynus •. The fossil agrees with Batrachophrynus 
in the two characteristics cited by Tihen that are "unusual" 
for .fil!!.2.. The dilation of the sacral diapophyses of 
Neoprocoela is not as great as in _Bufo. The sacral 
diapophyses are round in Batrachophrynus (Fig. 79). The 
dilation of the sacral· diapophyses of Neoprocoela is no 
greater than that seen in Telmatobufo, a close reiative of 
Batrachophrynus. The length of the ·transverse processes 
of the posterior presacral vertebrae is not. evident in 
the single fossil of Neoprocoela; this character is very 
different in Batrachophrynus and the~ calamita group. 
Tihen recorded the al~ry processes (ascending 
processes of Tihen) of the premaxillae as directed toward 
the m1dline in Neoprocoela. This is not a leptodactylid 
trait but clearly a bufonid trait. Perusal of Schaeffer's 
figures clearly indicates that the skull of Neoprocoela 
was crushed and distorted. ·The skull apparently was\ 
crushed from the left to the right side. The premaxillae 
are distorted with ·an anterfor rotation at their median 
suture; this results in a deflection toward the midl1ne 
of the alary processes. As in Batrachophrynus, the. alary: 
prooeaaea are long and,thin. 
/· 
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The large prevomers of Neoprocoela readily disti.nguish 
it from Batrachophrynus, in which the prevomers are 
minute. In Caudiverbera, Telmatobius, and Telmatobufo, 
the prevomers are large and tobthed. It is only logical 
to assume that the ancestral stock of Batrachophrynu~ 
had large and toothed prevomers. In the course of loss 
of the·prevomers and prevomerin~ teeth, two patterns are 
observed. In one patte~n, tooth loss occurs late; the. 
prevomerine bones are reduced in size until only the' 
dentigerous ramus a:hd a small semicircle of bone surrounding 
the inner edge. of .the choana remains. The teeth and 
dentigerous ramus are then lost, in that order. This is 
the pattern seen in the Myobatrach1nae. In th·e other 
pattern, the prevomer is not greatly reduced in size before 
the teeth are lost. The bone continues to be reduced 
in size subsequent to tooth loss. This pattern is seen 
in several genera of the Telmatobiinae, Leptodaotyl1nae, 
and Elosiinae. Neoprocoela fits the intermediate conditipn 
between Telmatobufo and Batrachophrynus. 
Neoproooela is intermediate between Telmatobufo 
and ~atrachophrynus in-the shape of the sacral d1apophyses 
) 
and in shape of the cr1stae paroticae, as well as the size 
of the prevomers. Tihen also cited the ·11 toad-like 11 
body shape of Neoprocoela as an additional bufonid, 
character. However, Telmo.tobufo · is v.ery toad-like even 
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in the possession of well defined iar6toid glands. 
Based on the skeletal data evident in the !i~ures 
of Neopro~oela published by Schaeffer (1949) and Tihen 
(1.962b), th~ followirig chara~tertstic~ of my diagnostic 
definition can be ·stated: (2) vertebral.shield probably 
absent; (4) cervical cotylar arrangem~nt type II; (5) 
cervical and second vertebrae not fused; (6) skull bones 
not exostosed, therefore derm of head.free; (8) sacral 
diapophyses dilated; (9) maxillary arch edentate; (10) 
alary processes of premaxilla narrow, directed'posterodorsally;,.': 
( 11 ) ·palatal shelf ·of prema;illa very broad, sl1gh tly 
indented; (12) facial lobe of maxilla deep~ (13) palatal 
shelf of maxilla broad with a well developed· pterygoid 
process; (14) maxillary arch complete; .. (15) nasals large,· 
in broad median contact; (16) nasals in contact with maxillae; 
(17) nasals not i~ contact with frontoparietals; (18) 
frontoparietal fontanelle of moderate_ size; (19f . 
frontopar1etals not ornamented; _( 21) ·te·mporal arcade 
lacking; (23) cristae 'paroticae moderately· short, stocky; 
(24) zygomatio ~a.mus of squamosal of moderate length, 
·1 . )' .\ 
widely separated from maxilla; (25) oti~ ramus of squamosal · 
'. . ' /. 
very small, no otic plite; (28) prevomers large, edentate; 
(29) palatines elon~ate; (30) sphen~thmo1~ large; entire; 
(32) parasphenoid alae oriented at. right angles to 
anter1or·ramus of paraspheno1d; (33).anterior ram1 of· 
pterygoids elongate, in long oontaot·with maxillae, reaching 
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palat1n~s; (34) occipital condyles large, not stalked, 
narrowly separated medially; (36) terminal phalanx of one 
digit knobbed; (49) snout-coccyx length at least 66 mm. 
The single terminal phalanx could be of the thumb even 
if the frog had T-shaped terminal phalanges. 
Batrachophrynus Peters, 1873 
(Fig. "82) 
Batrachophrynus Peters, 1873, Mtber. k, Preuss. Akad. 
Wiss., Berlin [Type~species by present.designation, 
Batraohophrynus macrostomus Peters, 1873], 
Diagnostic definition.-- (3) transverse processes 
of posterior presacral vertebrae oriented at right angles 
. ~· 
to sagittal line, as long as sacral diapophyses; (5) 
cervical and second vertebrae not fused; (6) cranial bones 
not dermostosed; (7) omosternum present, large; (8) 
sacral diapophyses round; (9) maxillary arch edentate; 
I 
(10) alary processes of premaxillae narrow, directed 
posterodorsally; (11) palatal shelf of premaxilla very 
broad, slightly indented; (12)'facial lobe of -maxilla 
deep; (13) palatal shelf of premaxilla broad, pterygoid 
process relatively small; (15) nasals large, in broad 
median contact; ( 16) nasals in contact with maxillae, and 
pterygoids; (17) nasals not in contact with frontoparietals; 
( 18) frontopa·r1etal f olitanelle small; ( 19) i'rontoparietale 
not ornamented, except for a sharp shelf immediately 
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posterior to orbit; (21) temporal arcade lacking; (22) 
ep1ot1c eminences large posteriorly, obsolete anteriorly; 
(23) cristae paroticae very long and narrow; carotid 
artery not enclosed in bony canal, frontoparietals sometimes 
having groove between ridge and epiotic eminence; (24) 
zygomatic ramus of squamosal short; (25) otio ramus of 
squamosal very short, no otic plate; (26) 
squamosal-maxillary angle 35 - 40°; (27) columella 
present, thin; (28) prevomers smal~, edentate, only 
dentigerous ramus present; (29) palatines broad, widely 
separated medially, lacking odontoids; (30) sphenethmoid 
large, entire, extending anteriorly to front of nasals; 
(31) anteri~r ramus of parasphenoid broad, pointed, keeled 
medially, extending anteriorly betweeri palatines; (32) 
parasphenoid alae oriented at right angles to anterior 
ramus of parasphenoid, broadly overlapped laterally by 
· median rami of pterygoids; (33)_ pterygoids very large, 
anterior rami in long contact with maxillae, reaching 
palatines; (34) ·occipital condyles large, not stalked, 
narrowly separated medially; (37) alary prooesses·o~ hyoid 
plate on narrow stalks; (40) m• depressor mandibulae in 
two slips; (41) pupil horizontal; (42) males apparently 
lacking nuptial asperities and vooal·sao; {43) body 
lacking glands; (44) tongue large, completely adherent; 
(45) toes fully webbed, outer metatarsal tub~r9le present, 
421 · 
Figure 82. Lateral (x 3) and dorsal (x 2) views 





inner metatarsal tubercle ~ot enlarged, digital tips narrow, 
first finger longer than second; (46) larvae with dextral 
vent, 2/3 tooth rows, labial papillae interrupted 
anteriorly; (49) adult brachydactylus are 47 - 58 mm. SVL 
and macrostomus grows to 160 mm. SVL; (50) tympanum 
absent. 
Composition.-- Two species are recognized, 
brachydactylus and macrostomus. 
Distribution.-- Lago de Junfn region in central 
Peru. 
Remarks.~- Batrachophrynus and Telmatobius are 
usually considered to be very closely related and were 
separated solely on the basis of the presence (Telmatobius) 
or absence (Batrachophrynus) of maxillary and pre~o~erine 
teeth. Four populations of Telmatobius lack maxillary 
teeth (brevipalmatus, edentatus, intermedius, and patagonicus).', 
The palatal shelf is broad in Butrachophrynus and narrow 
in Telmatobius, the prevomers are small and edentate in 
Batrachophrynus but usuai.!Y are moderate-sized to large 
and toothed in Telmatobius regardless of whether there are 
teeth on the maxillary arch, and the posterior edge of 
the tongue is not free in Batrachophrynus. The distinctions 
between Batrachophrynus and Telmatobius are difficult 
to, assess at present because so few species have been 
studied. The·. aquatic Telmatobiua I bear greater resemblance 
l.: 
in external characters to Batrachophrynus than to the 
semi terrestrial ~pec1e·s Telmatobius •. 
Alsodini Mivart, 1869 
Alsodina Mivart, 1869:290. 
Oaootina Mivart, 1869:290. 
Batrachylinae Gallardo, 1965:83. 
Four genera are included in this Neotropical 
tr1be--Batrachyla, Eupsophus, Hylorina, ~nd Thoropa. 
The distribution of the group is only slightly more 
extensive than that of the Telmatobiini, in that one 
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genus (Thoropa) is found in the mountains of southeastern 
Brasil. Eupsophus and Hylorina are closely related as 
are Batrachyla and Thoropa. However, the two generic 
pairs share few significant characters. The cervical 
cotylar arrangement is type II in Eupsophus and Hylorina, 
whereas it is type I in Batrachyla and Thoropa. All 
four genera have frontoparietal fontanelles, vertebral 
columns in which the transverse processes of all vertebrae 
( except 1 and 2) are as-.long as the sacral diapophyses, 
and slightly dilated sacral dtapophyses. A'11 four genera.· 
have free swimming tadpoles. The tadpoles of Batrachyla 
differ from those of the other genera 1n having an 
uninterrupted series of labial papillae. The tadpoles of 
Thoropa are greatly flattened and attenuate (Fig. 2) in 
. \ 
an adaptation to torrential stream)life •. Amplexus is 
/· 
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inguinal in Batrachyla, but is axillary in.Eupsophus and 
H,ylorina; the amplectic position is not known for Thoropa. 
Eupsophus and Hylorina lay numerous small eggs in water, 
whereas Batrachyla lays fewer larger eggs in terrestrial 
sites. The eggs of Batrachyla hatch and the larvae live 
in the jelly mass until the mass is inundated·. Thoropa 
has large eggs which are deposited on wet stones in 
situations where water trickl~s over stone ledges (Myers! 
1946). -Werner o. A. Bokermann (pers. comm.) suggested 
that the eggs are laid on the banks of the torrential 
streams inhabited by Thoropa. 
The following diagnostic characteristics are uniform 
among the four genera of the group: (3) transverse 
processes of posterior presacral vertebrae long; (5) 
cervical and second vertebrae_not fused; (6) cranial 
bones not involved in dermostosis; (7) omosternum present, 
moderately large; (8) sacral diapophyses somewhat dilated--
see Fig. 79; (9) maxillary arch toothed, teeth blunt, 
pedicellate; (12) facial lobe of maxilla deep, not 
/ \ 
exostosed; (17) nasals not in contact with frontoparietals;, 
(18) frontoparietal fontanelle moderate-sized; (19)' 
frontopar1etals not.ornamented; (20) frontoparietal not 
fused with prootic; (21) temporal arcade lacking; (37) 
alary processes of hyoid plate on narrow stalks; (42) males 
with nuptial asperities on th~mb and sometimes second 
finger; some species of Eupsophus have cluster of asperities 
on chest; (45) outer metatarsal tubercle present, inner 
metatarsal tubercle not enlarged or spade-like; (46) 
larvae with median vent. 
The tribal name, Alsodini, is based ·on Alsodes Bell, 
1843, which was recently shown to be a synonym of 
Eupsophus (Lynch, 1968b). The heterogeneity of the tribe 
and the mosaic of primitive characteristics exhibited by 
the four included genera suggest that the Alsodini might· 
be best regarded as a suprageneric grade between the 
primitive Telmatobiini and the advanced Eleutherodactyl1n1. 
Eupeophus Fitzinger, 1843 
(Fig. 83) 
Eupsophus Fitzinger, 1843, Syst. Rept., p. 31 [Type-spec1·ea 
by original designation, -Oystignathus roseus Dum~ril 
and Bibron, ·1841]. 
Hammatodactylus Fitzing.~r, 1843, Syst •. Rapt., p. 31 
[Type~speoies by ·original designation, Cystignathus 
nodosus Dume'ril and Bibron, 1841]. 
Borborocoetes Bell, ~643, Zool. Yoy. Beagle, Reptiles, 5:34 
[Type-species by present designation, Borborocoetes 
grayi Bell, 1843; pr~occupied by Borborocoetes. 
Schoenherr, 184~ (Insecta: Ooleoptera)J. 
Alsodes Bell, 1843, ~.-, 5::;·4 [Type-species by monotypy, 
Aleodee montioola·Bell, 1843]. 
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Eusophus Cope, 1865, Rev. Nat. Hist., 5:113 [Emendation(?)· 
of Eupsophus Fitzinser, 1843]. 
Borborocaetes Cope, 1866, J. Acad. Nat. Sci. Philadelphia, 
(2)6:94 [Emendation of Borborocoetes Bell, 1843, hence 
taking same type-species]. 
Cacotus GUnther, 1868, Proc. Zool. Soc. London, 1868:482 
[Type-species by monotypy, Oacotus maculatus ~~nther, 
1868]. 
Phrynopus Peters, 1873, Mtber. k. Preuss. Akad. Wiss., 
Berlin, 1873:416 [Type-species by monotypy, Phrynopus . 
peruanus Peters, 1~73]. 
Borborocoetea Strand, 1928, Ark. Naturgesch., 92A:55, 
[Replacement name for Borborocoetes Bell, 1843 
(preoccupied), hence taking same type-species]. 
Diagnostic definition.-- (4) cervical cotylar 
arrangement type II; (10) alary processes of premaxillae 
directed posterodorsally, moderately wide at base; (11) 
palatal shelf of premax1lla relatively deep, palatal 
process elongate; (13} palatal shelf of max11;a o~ 
moderate width, pterygoid process moderately large;, (14) 
\ 
maxillary arch complete, quadratojugal present; (15) 
nasals small, widely separated medially; (16) nasals in. 
broad contact with maxillae, not in contact with pterygoids; 
(22) ep1ot1o eminences.prominent; (23) oristae parotioae 
"· 
relatively broad- elongate; ~arotid artery passes dorsal 
to skull bones; (24) zygomat1c ramus of squamosal of 
moderate length, widely separated from maxilla; (25) 
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otic ramus of squamosal as loµg as zygomatic ramus, 
expanded medially into small otic plate; (26) 
squamosal-maxillary angle 50 - 55°; (27) columella present 
or absent; (28) prevomers moderate-sized, separated 
medially, entire, toothed except in juninensis; (29) 
palatines broad, widely separated medially, bearing 
odontoid ridges; (30).sphenethmoid entire, extending 
\-.,.-· " 
anteriorly to anterior edge of nasals; (31) anterior ramus 
of parasphenoid broad, short, keeled medially~ (32) 
parasphenoid alae oriented at right angles to anterior 
ramus of parasphenoid, broadly overlapped laterally by 
median rami of pterygoids; (33) pterygoids moderate-sized, 
anterior rami 1n long contact with maxilla~, reaching· 
palatines; (34) occipital condyles large, not stalked, 
narrowly separated medially; (36) terminal phalanges· 
knobbed; (40) ~· depress6r mandlbulae in two slips except 
in juninensis which has only the pars tympanicus; (41) 
pupil horizontal; (4~) males ~it~ median subgular.vocal 
\ sac or none; (43) body ~acking glands or having extensive, 
diffuse glandular .areas .over d orsum; ( 44) tongue large, 
round, posterior edge free; (45) toes lacking webbing or 
fringing to two-thirds-webbed; (46) larvae with 2/3 
tooth rows, labial .. papillae interrupted anteriorly; 
(47) amplexus a~1llary; (48) eggs small and numerous, 
Figure 83. ·Lateral, dorsal, .and ventral views 





laid in gelatinous .masses in ponds; ( 49) males 32 - 80, 
·females 32 - 60 mm. SVL; (50) tympanum visible externally, 
concealed, or absent. 
Composition.-- Revisionary studies of the Argentine 
and Chilean species are available· {Cei, 1962a, Grandison, 
1961, and Gallardo, 1962). ·Asa result of these studies 
and my own (Lynch, 1969a), eight ~pecies ·of the genus 
are presently recognized: . illotus,. juninensis, monticola, 
nodosus, peruanus, roseus, septentrionalis, and vertebral'is. 
The status of the genus in Peru is poorly known.· . 
Distribution.-- Thi Andes of southern Ecuador to 
Argentina and Chile; between 4° and 50° S latitude in . /. 
western South America. 
Remarks.-- Boulanger (1882) combined a large number 
of genera and species into Borboroooetes Bell(= Eupsophus) 
in his synopsis . of 11 ving amphibians. ·While most of his 
generic groupings were a vast improvement over the previous 
classifications, Borborocoetes was a notable exception. 
He included a variety of unrelated ·groups· in Borboroooetes. 
The Borborocoetes of Boulanger and Noble is best described 
as a grade (in the sense of Huxley, 1958). All of the 
species included are me~bers of the Telmatobiinae, and 
aooording to the present classification belong to the 
genera Batrachyla, Eleutherodactylus,Eupsophus, Ischnocnema, 
N1ceforon1a, Thoropa, and Zachaenus. , 
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The Ohilean and Argentine species of Eupsophus were 
studied 1n detail by Cei (1960, 1962a, and 1962b) and 
Grandison (1961 ), but. they confused one species of 
Batrachyla with Eupsophus (taeniatus). Cei (1962a) 
and Grandison (1961) divided Eupsophus into three species 
groupa--nodosus group, peruanus group, and roseus group. 
These authors also recognized a monotypic taeniatus group, 
which is here included in Batrachyla. Three species of the 
genus (juninensis, monticola, and septentrionalis) have 
lost the columella. These species also lack tympe.nic 
annuli. !l'ha tympanio annulus 1s very small in two other 
species of the genus, illotus and. nodosus, e.nd is concealed 
beneath the skin. In peruanus, roseus, e.nd vertebralis, the 
columella is normal-sized and the tympanic annulus ;s 
visible externally. 
Schaeffer (1949) described, but did not name, a f6ssil 
frog from the L~wer Oligocene of .. Ohubut, Argentine., and 
referred it to Eupsophus. The nasals of the fossil are 
apparently in median contact, unlike the condition seen 
in the living species of the genus. The fossil could 
I 
equally well be a species of Telmatobius, were it not for 
the fact that the frontoparietal fontanelle is moderately 
large, not small. The middle ear was not preserved • 
. Hylorina Bell, 1843· 
(Fig·. 84) 
Hylorina Bell, 1843, Zool. Voy. Beagle, Reptiles, 5:44 
[Type-species by ~onotypy, Hylorina sylvatica Bell, 
1843]. 
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Hylorhina Agassiz, 1846, Nomencl. Zool., index:190 
[Emendatibn of Hylorina Bell) 1843~ hence· taking same 
type-species]. 
Diagnostic· definition.-- (4)· cervical cotylar 
arrangement type II; (10) alary processes of premaxillae 
directed dorsally, wide at base; (11_) palatal shelf of 
premaxilla narrow, palatal pro~ess relatively small; (13) 
palatal shelf of maxill~ narrow, pterygo1d process minute; 
(14). maxillary arch 1nc.omplete, quadratojugal absent, 
replaced by ligamentoris sheath; (1_5) nasals moderate 
sized, widely separated medially;· (16) nasals in tenuous 
contact with maxillae, not in contact with pterygoids; 
(22) ep1ot1c eminences moderately well defined; (23) 
cristae parotioae s·hort, sto9ky; carotid artery passes 
dorsal to skull bones;- (24) zygomatic ramus of squamosal 
of moderate length, widely separated from maxilla; (25) 
otic ramus of squamosal moderately long, shorter than 
zygomat1c ramus, expanded medially into small otic plate; 
(26) (27) columella present; (2.8) prevomers moderately 
large, entire, narrowly separated.medially, toot~~d; (29) 
palatines broad, widely separated medially, no odontoid 
ridges; (30) sphenethmoid entire, ·extending anteriorly to 




Figure 84. Dorsal view of skull of Hylorina sylvatica 
(FMNH 7102, x 8) as interpreted from stereo-radiographs 
and limited dissection~. 
. ,:1 
/· 
broad, short, not keeled medially; (32) parasphenoid alae 
oriented at right angles to anterior ramus, broadly 
overlapped laterally by median rami of pterygoids; (33) 
pterygoids small, anterior rami short, extending to middle 
of orbit; (34) occipital condyles moderately large, not 
stalked, narrowly separated medially; (36) terminal 
phalanges knobbed, elongate; (40) fil• depressor mandibulae ·· 
in two slipi; (41) pupil vertical; (42) males with median 
subgular vocal sac; (43) body with glandular dorsolateral 
folds; {44) tongue large, rounded, posterior edge free; 
(45) toes lacking webbing or lateral fringes, digital tips 
narrow, first finger longer than second; (46) larvae with 
2/2 tooth rowe, labial'papillae interrupted anteriorly; 
(47) amplexus axillary; (48) eggs small, numerous, laid 
in gelatinous masses at bases of plants in water; (49) 
males 50 - 60, females 60 - 68 mm. SVL; (50) tympanum 
visible externally; (51) digits extremely long. phalangeal 
formulae not increased. 
Oomposition.-- monotypic. 
Distribution.-- Central Chile. 
Remarks.-- Beciause Hylorina is uncommon, the genus 
was studied with the aid of stereo-radiographs. Hylorina 
has been corisidered generically distinct- since Bell's 
description cif the type-species~ In ~art th~ distinction 
s~e~med·from erroneous data provided by Boulanger (1882), 
who reported the sternum as bony. The genus Hylorina is 
t . 
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very distinctive even though the sternum is a cartilaginous 
plate which tends to calcify in old adults. The combination· 
of vertical ~upil, free toes, greatly elongated digits, 
externally visible tympanum, and teeth on maxillary arch 
and prevomerine dentigerous processes immediately 
distinguishes Hylorina from all other frog genera. 
In spite of the distinctiveness of Hylorina, its skeletal 
morphology allies it with Eupsophus. The data on breeding 
biology reported by Barrio (1967b) provide additional 
distinction for Hylor1na, but also point out the similarity 
between Eupsophus and Hylorina. 
Batraohyla Bell~ 1843 
(Fig. 85) 
Batrachyla Bell, 1843, Zool. Voy. Beagle, Reptiles, 5:43 
[Type-species by monotypy, Batrachyla leptopus Bell, 
1843]. 
Diagnostic definition.-- (4) cervical cotylar 
arrangement type I; (10) alary processes of premaxillae 
directed dorsally and somewhat laterally, moderately wide. 
at base; (11) palatal shelf ~f premaxilla very narrow, 
palatal process relatively large; (13) palatal shelf of 
maxilla narrow, pterygoid process lacking; (14) maxillary 
arch incomplete quadratojugal absent; (·15) nasals widely 
separated medially, relatively small; (16) nasals separated 
from maxillae and pterygoids;· (22) epiotio eminences 
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· Figure 85. Lateral, dorsal, and ventral views of 
skull. oi'•Ba.traohyla. leptopua (UMMZ s-2246,. x, 10). 
'·· 
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obsolete; (23) crietae p~roticae stocky, relatively long; 
carotid artery passes d.orsal to skull.bones; (24) zygomatic 
ramus of squamosal elongate, widely separated from 
maxilla; (25) otic .ramus of squamosal moderately long, 
expanding medially into small otic plate; (26) 
squamosal-maxillary angle abo.ut 60°; ( 27) oolumella 
present; (28) prevomers relatively small, entire, separat~d 
medially, toothed; (29) palatines curved,- narrow, 
widely separated medially; (30) sphenethmoid entire, 
extending ant~riorly to a poin~ a~terior to ~asals; (31) 
anterior ramus of parasphenoid broad, short, lacking 
median keel; (32) parasphenoid alae oriented at right 
angles to_anterior ramus of parasphenoid, not overlapped 
by median ram~ 6f pterygoids; (33) pte~ygo1ds small~ thin, 
anterior rami short, not exteriding beyond middle of. 
orbits; (34) occipital oondyles small, not stalked, 
widely separated medially; (36) ter~inal phalanges 
T-shaped; (40) ~· depressor mandibulae in two slips; 
I· 
(41) pupil horizontal; (42) males with median subgular 
vocal sac; (43) body lacking glands; (44) tongue moderately 
i 
large, posterior one-third free;. (45) toes lacking web 
or lateral fringes, digital tips bulbous, somewhat dilated, 
first finger shorter than second; (46) larvae with 2/3 
tooth rows, labial papillae not interrupted about mouth; 
( 47) amplexus inguinal r ·( 48) · .. eggs rela ti yely few, large, 
laid in terrestrial situations, tadpoles become aquatic 
after nest is inundat~d; (49) adults 27 - 40 mm. ~VL; 
(50) tympanum visible externally. 
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Composition.-- Barrio (1967a) recognized two 
species (antartandica and leptopus) of Batrachyla. Lynch 
(1969a) demonstrated that Eupsophus taeniatus belongs to 
the genus Batrachyla. 
Distribution.-- Chile and adjacent Argentina between 
32° and 50° S latitude. 
Remarks.-- Boulenger (1882) and Myers (1962) 
considered Batrachyla synonymous with Eleutherodactylus 
(Hylodes Fitzinger,. 1843, in the case of Boulanger). 
Both authors were under the mistaken impression that the 
two genera did not differ in significant characters. 
The two differ as follows (the condition in Eleutherodactylus 
is enclosed in parentheses): quadratojugal absent (present), 
frontoparietal fontanelle present (absent), nasals small 
and widely separated medially (large and in median contact), 
sacral diapophyses dilated (rounded), males with nuptial 
asperities on thumb (lacking nuptial asperities), aquatic 
tadpoles (developme~t direct--no tadpole stage), an~ 
amplexus inguinal (axillary) •. The breeding biology of . 
Batrachyla is decidedly more primitive than that of 
Eleutherodactylus but approaches the conditi~n of the 
latte~ in that the eggs are relatively large, few in 
number·, and laid in moist terrestrial situations (Barrio, .. 
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1967a, and· Oei, 1962a). In contrast to the 
eleutherodaotyl1ne pattern, tadpoles emerge when the egg 
.r 
hatches and development proceeds in the typical anuran 
manner. 
Thoropa Cope, 1865 
(Fig. 86) 
Thoropa Cope, 1865, Rev. Nat.-Hist.t 5:110 [Type-species 
by monotypy,· Cyst1gnathus m1ss1ess11 Eydoux and 
Souleyet, 1842]. 
Ololygon Fitzinger (1843) is often cited as an older 
generic name for Thoropa. The type-species of Ololigon 
is Hyla str1gilata Spix, 1824 (by original designation· 
of Fitzinger, 1843). ·Therefore, Ololygon Fitzinger is 
a synonym of Hyla ~aurent1, 1768. 
Dia3nostio definition~-- (4) cervical cotylar 
arrangement type I; (10) alary processes of premaxillae 
directed dorsally and slightly anteriorly, relatively 
narrow at base; (11) palatal shelf of premaxilla very 
narrow with elongate palatal process; (13) palatal shelf 
of maxilla broad, pterygoid process present; (14) 
maxillary arch complete, quadratojugal present; (15) 
nasals relatively large with moderately long maxillary 
processes, separated medially; (16) nasals not in contact 
with maxillae or' pterygo1ds; (22) ep1otic eminences 
relatively well defined; .(23) ·oristae paroticae long and 
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narrow in miliaris, short and relatively stocky in lutzi 
and petropolitanus; carotid artery passes dorsal to 
skull bones; (24) zygomatic ramus of squamosal relatively 1 
short; (25) otic ramus of squamosal moderately long, no 
otic plate; (26) squamosal-maxillary angle 50 - 10°; 
(27) columella present; (28) prevom~rs relatively sm~ll, 
entire, separated medially, toothed; (29) palatines long, 
and narrow, expanded laterally, separated medially; (39) 
sphenethmoid entire, extending anteriorly to posterior 
edge of nasals or not reaching nasals; (31) anterior ramus 
of parasphenoid broad, keeled medially, extending anteriorly 
to prevomers; (32) parasphenoid alae oriented at right 
angles to anterior ramus of parasphenoid, rel~tively 
short, not overlapped laterally by median rami of pterygoids; 
(33) pterygoids large, anterior rami in long contact with 
maxillae, not reaching palatines; (34) occipital oondyles 
large in miliaris, small in lutzi and petropolitanus, not 
stalked, moderately to widely separated medially; (36) 
terminal phalanges T-shaped; (40) ~· depressor mandibulae 
in two slips; (41) pupil horizontal; (42) males with median 
subgular vocal sac; (43) body lacking glands; (44) 
tongue large, oval, posterior edge free; (45) toes lacking 
webbing, bearing lateral fringes, digital tips bulbous, 
somewhat dilated, first finger shorter than second; (46) 
larvae with 2/3 tooth rows, labial papillae broadly 
e 
interrupted anteriorly; (47) (48) eggs large, few in 
444 
: ~ 
Figure 86. Lateral, dorsal~ and ventral~views of 




number, laid in lotic situations; (49) males 19 - 78, 
females 24 - 70 mm. SVL; (50) tympanum visible externally; 
(51) tadpoles with greatly flattened and attenuate bodies 
and.tails. 
Oomposition.-- Three species were recognized in 
the revision by Bokermann (1.965): lutzi, miliaris, 
and petropolitanus. 
Distribution.-- Mountains of southeastern Brasil 
between 12° and 30° S latitude. 
Remarks.-- Thoropa is least different from 
Batraohyla, although most authors have considered it 
inseparable from Eupsophus.. Gallard·o ( 1965) and Lynch 
(1969a) demonstrated the distinctiveness of these two 
genera. Lutz (1.954) suggested that Thoropa was closely 
related to Oycloramphus. Thoropa and Cycloramphus 
belong to different tribes; this distinction is.supported 
by osteological, non-osteological, and behavioral and 
larvae data. 
O~ontophrynini New Tribe 
Two genera ~re included in this tribe--Odontophrynus 
and Procoratophrys. (the nominal genus Macrogenioglottus 
is inseparable from Odontophrynus).· Proceratophrys is the 
generic name used herein for the group previously called 
Stombus. The members of this tribe bear considerable 
external resemblance to the Oeratophryinae, especially 
.r 
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Oeratophrys. The ilia of the Odontophrynini (Fig. 38) 
are nearly identical to those of the Ceratophryinae, but 
the two groups differ in many ways (see subfamily 
characters for Ceratophryinae and Telmatobiinae). The 
Odontophrynini are distributed in non-forested and some 
forested habitats in Argentina, Paraguay, Uruguay, and 
along the eastern edge of Brasil to Estado de Cea~a. Like 
the other primitive Telmatobiinae, the Odontophrynini 
have an aquatic stage in the life history, and amplexus 
is axi~la~y. The following diagnostic characteristics 
are the same in both genera: (3) transverse processes 
of posterior pr~sacral vert~bra~ short; (5) cervical and 
second ~ertebrae free; (6) cranial b~nes not involved in 
dermostosis; (7) ·omosternum lacking; (9) maxillary arch 
toothed, teeth blunt, pedicellate; (11) palatal shelf 
of premaxilla broad, weakly notched~ .palatal process 
large; (12) ·facial 16be of mixi~ia de~p; (14) maxillary 
arch complete; (16} nasals in contact with maxillae and 
pterygoids; (18) frontoparietal fontanelle lacking; (20) 
frontoparietals not fused with prootics; (21) temporal 
arcade lacking; (22) epiotic eminence~ prominent; (23) 
cristae paroticae long and narrow; carotid artery passes 
dorsal to skull bones; (27) oolumella present; (28) 
prevomers relatively small, ·entire, toothed, narrowly 
separated medially; (29) palatines large, narrowly 
separated medially, beuring odontoid ridge, expanded 
laterally;· (30) sphenethmoid large~ ~ntire, extending 
anteriorly to front edge of nasals; (31) anterior ramus 
of parasphenoid_ narrow, pointed, not kee~ed; (32) 
parasphenoid alae oriented at right angles· to anterior 
ramus, broadly overlapped laterally-by median rami of 
pterygoids; (33) pterygoids large, anterior rami long, 
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in broad sutural contact with maxillae, maxillary process 
of nasals, and palatines; (36) terminal phalanges knobbed; 
(37) alary processes of hyoid plate on narrow stalks; 
(40) fil• depressor mandibulae in two slips; (41) pupil 
horizontal; (42) males with median, eubgular vocal sac; 
(44) tongue large, round, posterior edge free; (46) 
larvae with median vent, 2/3 tooth rows, and labial 
papillae broadly interrupted anteriorly; (47) amplexus 
axillary; (48) eggs small, numerous, laid in gelatinous 
masses in ponds; (50) tympanum concealed. 
The pectoral girdle is not as massive as in the 
Telmatobiini, and the omosternum has been lost 1n the 
Odontophrynini. The occipital condyles are more widely 
separated in Odontophrynus than in Proceratophrys (Figs. 
87 - 88). The cervical cotylar pattern of ·both genera is 
type II, although the cotylee are more widely spaced in 
Odontophrynus (Fig. 79). In several character complexes, 
the Odontophrynini are intermediate between the 
Oeratophryinae and the Telmatobiin1 1 but they also bear 
some resemblance to the Eleutherodactyl1n1, 
.. \., 
/. 
Odontophr:ynus Reinhardt and Lutken, 1862 
(Fig. 87) 
Odontophrynus Reinhardt and Liitken, 1862, Vid. Meddel. 
Naturh. Foren., 13:159 [Type-species by monotypy, 
Odontophrynus cultripes Reinhardt and Lutken, 1862]. 
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Macrogen1oglottus Carvalho, 1946,,Bol. Mus. Rio de 
Janeiro, (new ser.) 73:1 [Type-species by original 
designation, Macrogenioglottus alipioi Carvalho, 1946]. 
Diagnostic definition.-- (4) cervical cotylar 
arrangement type II, but cotyles well separated medially; 
(8) sacral diapophyses slightly dilated; (10) alary processes 
of premaxillae directed posterodorsally, long, relatively 
narrow at base; (13) palatal ~half of maxilla broad, 
pterygoid process small or lacking; (14) maxillae not 
expanded posteriorly; (15) nasals relatively large, 
keeled, narrowly separated anteriorly; (17) nasals not in 
contact with frontoparietals; (1.9) frontoparietals.not 
ornamented except ·for ridge around posterior half of the 
brainaase roof; (24) zygomatic.rall!us of squamosal long, 
tapering, widely separated from maxilla; (25) otic ramus 
of aquamosal long, expanded medially into narrow otic 
plate; (26) squamosal-maxillary angle 50 - 550; (34) 
oooipital oondyles large, not stalked, median separation 
moderate; (42) males with nuptial asperities· on thumb; 
(43) parotoid ~nd/or temporal oi tibial glands present; 
(45) ·toes about one-halt webbed• outer metatarsal tubercle 
450 
.Figure 87. Lateral, dorsal, and ventral views of 
skull of Odontophrynus.carvalho1 (KU 1_00441; x 5). 
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present, inner metatarsal tubercle enlarged and spade-like, 
digital tips narrow, relatively few supernumerary tubercles 
on plantar surface~ fir~t finger longer than second; (49) 
males 30 - 60, females 34 - 70 mm. SVL. 
Composition.-- Savage and Oei (1965) recognized 
four species (americanus, oarvolhoi, cultripes, and 
occidentalis), The type species of Macrogenioglottus, 
Odontophrynus alipioi (Carvalho)[hew combination] is 
here added to the genus. 
Distribution.-- Semi-arid and arid non-forested 
habitats of northern Argentina, southern Bolivia and 
Paraguay, Uruguai, and along the coastal provinces of 
southeastern and eastern Brasil to Bah(a. 
Remarks.-- Oarvalho (1946) named Maorogenioglottus 
,I 
alipioi on the basis of two specimens from B
1
ahia., .. Brasil. 
The genus was distinguished from all others on· the basis 
of the greatly enlarged fil• genioglottus, slightly dilated 
sacral diapophyses, short coccyx, and slightly different 
positions of the prevomerine dentigerous processes. The 
myological distinction between Maorogenioglottus an~ 
Odontophrynus rema1ns·valid, but with the description of 
Q. oarvalho1 (Savage and Cei, 1965), the other differences 
• 
between the two gen~ra were,mitigated. The architecture· 
of the temporal·region of alipioi was figured by Limeses 
(1965) and is like that of other.species of Odontophrynus. 
Savage and Oei (1965) recognized two groups in 
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Odontophrynus, one for cultripes and occidentalis, and 
another for americanus and carvalhoi. Odontophrynus alipioi 
belongs to the latter group and seems closely related to 
carvalhoi. The two species share many cha~acteristics 
but differ (insofar as is known at present) in som& body 
proportions, color pattern, and colors in life. 
Odontophrynus alipioi has been collected recently near 
Sao Paulo (W. O •. A. Bokermann, pers. comm.). 
Boulanger (1882) confused Odontophrynus with 
Oeratophrys, Lepidobatrachus, and Proceratophrys. The 
oeratophry1ne·leptodaotyl1ds are readily separated from 
the two telmatobi1ne genera in that the derm of the head 
is fused with the skull bones and a dermostosed vertebral 
shield is present in the Oeratophryinae. In additi~n, 
the Oeratophryinae have non-pedicell~te teeth whereas all 
\ 
other leptodaotylids (if dentate) have pedicellate teeth.: 
Odontophrynus and Proceratophrys, especially those 
of the bigibbosa group, are somewhat difficult to separate 
on external characters alone. The thenar surfaces of 
Prooeratophrys are covered with numerous conical 
\ 
supernumerary tubercles, whereas the thenar surfaces of 
Odontophrynus lack supernumerary tubercles or have 
relatively few, non-conical supernumerary tubercles. 
Some, but not all, species of Odontophrynus have body glands 
(parotoid, temporal~ or tibial), whereas no species of 
Prooeratophrys has glands. Osteolog1oally, the two genera 
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are readily separated. Proce~at6phry~ has a complete 
post-orbital bridg·e ( squamosal only), and Odontophrynus 
has a 11 normal 11 squamosal. Proceratophrys has extensive 
exostosis of the frontoparietal bones and Odontophrynus 
has no exostosis of the fr~ntoparieta~s but does have a 
ridge around the posterior half of the frontoparietal 
shelf. 
Proceratophrys Miranda-Ribeiro, 1920 
(Fig. 88) 
Proceratophrys Miranda-Ribeiro, 1920, Rev. Mus. Paulista 
12:301 [Type-species by monotypyt Oeratophrys bigibbosa 
Peters, 1872]. 
Diagnostic definition.-- (4) cervical cotylar 
arrangement type II, cotyles closely·approximated; (8) 
sacral diapophyses rounded; (10) .alary pro~esses of premax1llae 
long, strongly directed posterodorsally, except in bigibbosa 
group, relatively narrow at base; (13) palatal shelt of 
maxilla broad, pterygoid proc~ss prominent; (14) maxillae 1 
slightly expanded posteriorly; ( 15) .nasals relatively 
narrow, keeled, separated medially ('boiei group) or iin 
contact (bigibbosa group) medially; (17) nasals. in contact 
with frontoparietals; f19) frontoparietals bear lateral 
crests which meet poste~iorly; frontoparietal crests are 
heavily exostosed post~riorly in oristiceps and probably 
in b1g1bbosa; (24) zygomatio ramus of squamosal broad and 
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elongate, in sutural contact with maxilla, weakly exostosed; 
· (25) otic ramus of squamosal large, exostosed, expanded 
medially into relatively large otic plate; (26) 
squamosal-maxillary angle 40 - 50°; (34) ·occipital condyles 
large, not stalked, closely juxtaposed; (42) males lacking 
nuptial asperities on thumb; (43) body lacking glands; 
(45) toes free of webbing, usually with lateral fringes, 
outer metatarsal tubercle present, inner metatarsal tubercle 
small or enlarged and spade-like, digital tips narrow, 
numerous conical supernumerary thenar and plantar tubercles, 
first finger longer than second; (49) adults 30 - 95 mm. 
SVL. 
Composition.-- Eight of the nominal species 
listed as Ceratophrys by Gorham (1966) belong to this genus: 
appendiculata, bigibbosa, boiei, cristiceps, fryi, 
goyanus, renalis, and schirchi. Gorham (1966) did not 
11st Stombus melanopogon Miranda-Ribeiro, 1926. Bokermann 
(1966) considered boiei, melanopogon, renalis, and schirch1 
synonymous and used boiei, the· olgest name. He also 
considered goyanus a synonym of cristiceps, 
Distribution.--- The lowland zone east of the· 
/ Brasilian Highlands from Fortaleza (Oeara) to Santa 
Catarina, ~rasil, and adjacent Misiones·Province, Argentina. 
Remarks.~- Almost all of the literature pertaining 
to .species of this genus has accumulated under the generic 
name Stombus, a synonym of Oeratophrys (see pp. 376-78). 
456 
· Figure 88. (A-0) Dorsal, ventral and lateral views· 
of skull of Procera.tophrys boiei (KU 93076.) and 
(D-E) dorsal and lateral views of sktill. of!• or1st1ceps 




Reig and his students have consistently argued that 
Stombus (auctorum) is generically distinct, but they have 
also repeatedly questioned the generic position of 
cristiceps. I include cristiceps in th~ genus 
Proceratophrys and consider bigibbosa its closest relative; 
this arrangement is similar to.that used by Reig in that 
cristiceps is not considered especially closely related 
to appendiculata, boiei, and fryi. The differences between 
bigibbosa and cristiceps on the one hand, and appendiculata, 
boiei,· and ·fryi on the other, are not of the magnitude 
I would use at the gen~rio lave~. The five species form a 
group on the b~sis of the thenar .and plantar tubercle 
arrangement, body shape., and the ar.ch~tecture, of the 
temporal region. The two species groups differ in head 
shape and the correlated and underlying cranial architecture 
(snout is elongate and slopi~g i~ boiei group, bl~nt and 
short in bigibbosa group) and 1~ the development of cranial 
exostosis (Fig. 88)·. The differences in musculature 
that Limeses (1964, 1965) .cited as suggestive of separate 
genera are trivial differences; greater ranges of variation 
occur within Odontophrynus and several other frog genera. 
The species of the ~igibbosa group are less unlike 
Odontophrynus in.external features than ~re the species 
of the bo1ei group. In the·boiei group, the eyelids are 
prov~ded with elongate "horns", whereas _in the bigibbosa 
group, the eyelid has only a few large tubercles. 
Grypiscin1 Mivart, 1869 
Grypieoina Mivart, 1869:295. 
Oyclorhamphinae Lutz, 1954:175. 
Oycloramphiinae: Gallardo, 1965:84. 
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Three genera are included in this tribe--
Crossodactylodes, Cycloramphus, and Zachaenus. The nominal 
genus Craspedoglossa is here considered to be a synonym 
of Zachaenus. The tribe name is based on Grypiscus Cope, 
a ·synonym of Oycloramphus Tschudi. At first glance, 
this group seems to be highly h.eterogeneous, especially 
when one considers the supposed relationships of the 
leptodactylid genera as recognized by hereptologists in 
the 1910 - 1930 period when the following.genera (all of 
this group) were recognized: Craspedoglossa, pycloramphus,, 
Grypiscus, Iliodiscus,~Oocormus, and Zachaenus. 
Miranda-Ribeiro (19?6), Lutz (1954). and Cochran (1955) 
considered Zachaenus to be closely related to Oeratophrys. 
Oocormus was oflten recognized even by Lutz after ·she 
pointed out that it was a synonym of Zachaenus (1944). 
Various authors including Noble (1931) suggested that 
Cycloramphus was closely related to Telmatobius. Oycloramphus, 
Iliodiscus, and Grypiscus were usually considered valid 
until Bokermann (1951) pointeq. out that they were not 
generically distinct. Lutz (1954) included only 
Cyclorhamphus (sic) and Thoropa in the subfamily, Lutz 
and Carvalho (1958) considered Paratelmatobiua to be a 
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generic link between Cycloramphus and Batrachophrynus 
and Telmatobius, and Gallardo (1965) placed Craspedoglossus 
(sic), Cycloramphus, Holoaden, and Zachaenus in the subfamily 
Oycloramphiinae. All of these authors used labile 
characters (head shape. and toe webbing) to define their 
groupings. Most of the genera that have been considered 
related to Cycloramphus are burrowinB frogs and have long., 
flat snouts. 
The following diagnostic characteristics are the 
same in the incl~ded genera: (3) transverse processes 
of posterior presacral vertebrae not shortened; (4) 
cervical cotylar a~rangement type I; (5) cervical and 
·second vertebrae free; (6) cranial bones not involved in · 
dermostosis;· (9) maxillary arch toothed, teeth blunt, 
pedicellate; (12) facial lobe of maxilla deep, not 
exostosed; (14) maxillary arch co~~lete, maxilla expanded 
posteriorly, quadratojugal deep; (15) nasals relatively 
large, in broad median contact; (17) nasals in contact 
with frontoparietals; (18_) frontoparietal fontanelle 
lacking; (20) frontoparietal not fused to prootic; (21) 
temporal arcade lacking; (23) oristae paroticae very short, 
stocky; carotid artery passes dorsal to skull bones; (24) 
zygoma.tic ramus of squamosal attenuate, curved, widely 
separated from maxilla; (25) otic ra·mus of squ~mosal 
long, curved medially and expande~ medially to form otio 
plate which rests on crista pa~otica; (34) occipital 
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condyles relatively small, not stalked, widely separated 
medially; (37) alary process~s of hyoid plate on narrow 
stalks; (40) fil• depressor martdibulae in two slips; (41) 
pupil horizontal; (47) amplexus axillary. 
The.developmental pattern of Cycloramphus and 
Zachaenus is intermediate between the typical pattern of 
an aquatic tadpole and the ele~th~rodactyline pattern 
of direct development (Lutz, 1944). The eggs are deposited 
in terrestrial situations (u~ually in very wet leaves on 
the forest floor) and the tadpole hatches and lives in 
the moist, decomposing gelatinous mass. The tadpoies can 
survive in an aquatic medium but do not feed (Lutz, 1944).t· 
.Crossodactylode~ lays only a few la~ge eggs in b~omeliads 
and the tadpole develops in the moist.axillae of the 
bromeliads (W. O. A. Bokermann, pers. comm.). 
Holoaden, Paratelmatobius~ and Thoropa do not agree 
with the diagnostic characteristics listed above and are 
included in other groups; Holoaden ·is in the 
Eleutherodactylini, Paratelmatobius in the Leptodactylinae, 
and Thoropa in the Alsodini. 
The three genera of the tribe occur in forested 
mountane areas in south~astern Brasil and Uruguay. 
Two of the species presently placed 1n Zachaenus (roseus 
and sawayae) are not members of that genus. Their status 
is d1souesed in the account of zaohaenus~ 
) 
Orossodactylodes Cochran, 1938 
(Fig. 89) 
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Orossodactylodes Cochran, 1938, Proc. Biol. Soc. Washington, 
. 
51:41 [Type-species qy original designation, 
Orossodactylodes p1nto1 Oochran, 1938]. 
Diagnostic definition.-- (7) omosternum relatively 
small;· (8) sacral diapophyses dilated; (10) alary 
processes of.premaxillae directed posterodorsally, broad 
'at base; (11) palatal shelf of p~emaxilla relatively broad, 
b~o~dest ·1aterally, with long palatal process; (13) 
palatal -shelf of maxilla broad anteriorly, narrow over 
most of its length, pterigoid irocess lacking; (16) 
nasals in tenuous contact with maxillae, not in contact 
with pterygoids; (17) n~sals i~·tenuous contact with 
frontoparietals, narrowly separated from frontoparietals; 
(19) frontoparietals not ornamented, lacking sagittal 
crest; (22) epiotic eminences obsple~e; (26) 
squamosal-maxillary angl& about 45°; (27) oolumella absent; 
(28) prevomers small, edentate, dentigerous rami almost 
completely lost, w~dely separated medially; (29) palatines 
narrow, widely separated medially, lacking odontoid~ · 
ridges; (30) sphene~hmoid entire, extending anteriorly 
beneath nasals; ( 31} anterior ramus-iof parasphenoid broad, 
not keeled; (32) paraspheno1a· alae oriented at right angles 
to anterior ramus, narrowly overlapped laterally by median 




Figure.89. Lateral, dorsal, and ventral views of 
. . 
skull of Orossodaotylodes pintoi (paratype, USNM 120611, 





anterior rami extending to middle of orbit, ventral 
pterygoid flange small; (36) terminal phalanges Y-shaped, 
lateral processes long and slender; (37 - 39) (42) males 
with median subgular vocal sac; males with cluster of 
spines on thumb;- ( 43) body lacking glands; ( 44) tongue 
oval, posterior one'-third free, non-boletoid; (45) 
toes not. webbed, lacking lateral fringes, outer metatarsal 
tubercle present, inner metatarsal tubercle not enlarged 
and spade-like, digital tips enlarged into pads, first 
finger shorter than second; (46) tadpoles semi-aquatic; 
(48) eggs large, few in number, deposited in terrestrial 
bromeliads; (49) males 1_5 - 17 .5 mm.· SVL; (50) tympa:q.um 
absent (not hidden as stated by Cochran, 1938, 1955). 
Composition.-- monotypio. 
Distribution.-- The Coastal Ranges of Guanabara 
/ and Espirito Santo, Brasil. 
Remarks.-- Oochran (1938, 1955) considered 
Orossodactylodes to be related to Crossodactylus (Elosiinae). 
She baaed her opinion on the presence of a cluster of 
spines on the thumbs of the males of both genera and the 
erroneous opinion that both genera have dermal glands on 
the top of each digital pad. Oochran noted that when the 
digital tips of Orossodactylodes were dried out, a weak 
furrow appeared 1n the center of the digital pad; she 
oonaidered .this condition a precursor of the condition 
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seen in elosiines (distinct dermal glandular pads). 
The apparent glands observed by Cochran are an artifact 
resulting from the presence of Y-shaped terminal phalanges. 
Cochran pointed out that the two genera shared the loss 
of prevomer1ne teeth; the prevomer1ne bones are much 
smaller in Crossodactylodes than in Orossodactylus, which 
usually has· larger prevomerine dentigerous processes and 
rarely prevomerine teeth. 
The architecture of the temporal region and the 
size of the roofing bones of Crossodactylodes gre like the 
condition seen'in Oyoloramphus and Zaohaenus. The other 
cranial characters of Crossodactylodes are not contrary 
to th~ conditions which obtain in Cycloramphus and Zaohaenus. 
although Orossodaotylodes is separable from these two 
. . 
genera by many skull characters. Th~ data on breeding 
biology were provided by Werner Bokermann (l!l !,ill,) 
and suggest that Orossodactylodes is more closely related 
to Oycloramphus and Zachnenus than to the Eleutherodactyl1n1, 
which it resembles in many osteo~og1cal f~atures. 
Oycloramphus Tschudi, 1838 
(Fig. 90) 
Oycloramphus Tsohudi, 1838, Olassif, Batr., p. 81 
[Type-species by monotypy, Oycloramphus fulginosus 
Tsohudi, 1838]. 
Oyclorhamphua Agassiz, 1846, Nomenol,· Zool., index, p. 110 
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[Emendation of Oycloramphus Tschudi, 1838, hence taking 
same type-species]. 
·Pithecopsis Gunther, 1859, Oat. Bat. Sal. British Mus., p. 
22 [~ype-species by monotypy, Pithecopsis fuliginosus 
(Tschudi, -1838)]. 
Grypiscus Cope,· 1867, J. Acad. Nat. Sci. Philadelphia, ( 2) 
6:206 [Type-species· b.Y monotypy, .Grypiscus umbrinus 
Cope, · 18 67]. 
Iliodiscus Miranda-Ribeiro, 1920, Rev. Mus. Paulista, 12:267 
[Type-specie~.by subsequent d~signa~ion (Bokermann, 1951), 
Telmatobius bra.s111ensis Ste1.ndaohner, 1864; his 
des;gnation is hereby rejected (see "Remarksn)·and the 
type-species is· here designated as Iliodisous dubius 
Miranda-Ribeiro, 1920}. 
Niedenia Ahl, 1923, Zool. Anz., 58:101 [Type-species by 
monotypy, Niedenia spinulifer Ahl, 1923]. 
Diagnostic definition.-- (7) omosternum moderate-sized; 
(8) sacral diapophyses.roun~ed to very slightly dilated; 
(10) alary processes of premaxillae directed posterodorsally, 
relatively broad at base; (11) palatal shelf of premaxill~ 
of moderate depth, not notched, palatal process short; 
(13) palatal shelf of maxilla relatively narrow, pterygoid. 
process large; (16) nasals in contact with maxillae, not 
with pterygoids ;. ( 19) frontoparietals not ornamented, 
bearing large sagittal crest; (22) epiotio eminences 
prominent posteriorly, obsolete anteriorly; (26) 
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Figure go. Lateral, dorsal, and ventral views of 
skull' of Oycloramphus eleutherodaotylus (KU 92785, x 6). 
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squamosal-maxillary angle less than 43°, measurement 
difficult because of curvature of both elements; (27) 
columella present; (28) prevomers present, entire, moderately 
large, toothed, separated medially; (29) palatines broad, 
widely separated medially, bearing small odontoid ridges; 
(30) sphenethmoid entire, extending anteriorly beneath 
nasals, not visible dorsally or only a small area visible 
between junctions of nasals and frontoparietals; (31) 
anterior ramus of parasphenoi~ broad, not keeled; (32) 
parasphenoid alae oriented at right angles to anterior 
ramus, broadly overlapped by median rami of pterygoids; (33) 
pterygoids relatively small, anterior .rami extending to 
middle of orbit, pterygoids b~aring large ventral flange--cf. 
Fig. 25; (36) terminal phalanges knobbed; (42) males with 
median subgular vocal ·sac; males lacking nuptial asperities 
except for Q. ohausi which has a cluster of spines on each 
thumb; (43) inguinal glands present; (44) tongue large, 
round, semi~boletoid; (45) toes free of webbing, bearing 
lateral fringes, or partly to fully webbed, outer metatarsal 
tubercle present, inner metatarsal tubercle not enlarged 
and spade-like,. digital tips narrow, first finger not 
longer than second; (46) larvae with -very brief tadpole 
stage, semi-aquatic, verit median, 1/1 ~o6th rows, labial 
papillae broadly interrupted anteriorly; (48) eg~s laid 
in moist terrestrial situations, hatch near end of larval 
period, eggs large, few in nu~ber (Lut·z, 1929); (49) adults 
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30 - 55 mm. SVL; (50) tympanum conc~aied. 
O~mposition.-- Seven to nine species are recognized 
depending on the author. Gorham (1966) listed eight 
species--asper, diririgshofeni ~ .eieutherodactylus, , 
fulginosus, granulosus, neglectus, ohausi, and umbrinus, 
whereas Bokermann ,( 1966) recognized boulengeri, dubius, 
and pinderi as valid (which Gorham considered synonyms 
or other names) and placed umbrinus in the synonymy 
of fulginosus. The most recent revision of the genus ·is 
that of Bokermann (1951), although Cochran (1955) 
studied a large part of the genus. In view of the 
differences of opinion as to how many, and which, ~peoies 
' . 
are valid, a thorough generic review is desirable. 
Distribution.--, Forested habitats in southeastern 
Brasil. 
Remarks.-~ Within comparatively recent times 
(Miranda-Ribeiro,, 1926, Noble, 1931), the genus Oycloramphus 
was divided into three genera (Oycloramphus, Grypiscus, 
and Iliodiscus). Bokermann ( 1951 )" and Cochran ( 1955) . 
combined the three into a single genus. Cochran (1955) 
suggested that the genus is heterogeneou~ because Q. 
ohaus1 mitigates some of the differences between Oeratophrys, 
Oycloramphus, and Orossodactylus. Her statements reflect 
a philosophy of single-character classification and do not 
accurately indicate the homogeneity or the genus Oycloramphus. 
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The generic partit~oning of Oycloramphus was based 
on the variation in webbing of the toes .and Oope's 
argument that the presence of pseudoteeth on the lower 
jaw of umbrinus justified generic distinction. I have 
not observed odontoids on the lower jaw of any species 
of the genus,· althobgh Noble (1922) figured a serrate 
lower jaw of a cotype of umbrinus. Six species of the 
genus .Casper, diringshoefensi, dubius, eleutherodactylus, 
granulosus, and pinderi) lack webbing or lateral fringes 
on the toes; three species (boulengeri' fulginosus' .and 
neglectus) have one-half to fully webbed toes. The two 
groups ·are bridged by ohausi which has basal webbing and 
lateral fringes on.the toes. The basal webbing probably 
is best regarded as the broadened junction of the fringes. 
I consider the lack of webbing to be primitive, because 
the allied Zachaenus lacks webbing. 
Bokermann (1951) designated Telmatobius brasiliensis 
Steindachner (= Oycloramphus fulginosus) as the type-species 
of Iliodiscus Miranda-Ribeiro, 1920. This action rendered 
Iliodiscus a strict synonym of Cycloramphus. However, 
Miranda-Ribeiro (1920) placed the webless species of 
Cycloramphus in Iliodiscus; Telmatobius brasil1ensis was 
included in Oycloramphus, not Iliodiscus·, and therefore 
cannot be considered for subsequent designation as the 
type-species of Il1od1scus. Accordingly, Bokerrnann's 
(1951) restriction is ~ereby rejected •.. Miranda-Ribeiro 
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(1920) included four nominal species in Iliodiscus (dubius, 
eleutherodactylus, p1nder1, ·ana·semipalmatus). Gorham 
(1.966) 11.sted dubius as the type-species. I designate J.. 
dubius Miranda-Ribeiro, ·1920, as the type-species of 
·111od1scUs M1rarida-Ribeiro, 1920. 
Zachaenus Cope, 1866 
. (Figs. 91-93) 
Zachaenus Cope, 1866, J. Acad. Nat. Sci. Philadelphia, 
6:94 [Type-speoi~s by original designation, 
O:zstignathus parwlus _Girard, 1854]. 
Oocormus Boulanger, 1905,.Ann. Mag. Nat, Hist., (7)16:181 
[Type-species by monotypy, Oocormus miorops Boulanger, 
1905]. 
· Oraspedoglossa L. Millle~, 1922, Blatter Aquar. Terr.~ 33:167 
[Type-species by monotypy.· Oraspedoglossa sanctaecatharinae 
L. Muller, 1922]. 
Diagnostic.definition.-- (7) omosternum relatively 
large; (8) sacral diapophyses rounded; (10) alary 
processes of premaxillae directed:sharply posterodorsally, 
relatively broad at base; ·( 11 ) palatal shelf of maxilla 
relatively deep, not notched, pal~tal process moderate-sized; 
(13) palatal shelf of maxilla of moderate width, pterygoid 
process iackingj (16) nasal~ in contact with maxillae, 
not with pterygoids; (19) frontopari~tals not ornamented 1 
except for prominent sagittal crest.and supraorbital 
processes; (22) epiotic eminences obsolete; (26) 
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squamosal-max1llary angle about 45°; (27) columella 
present; (28) prevomers relatively large, entire, toothedt 
narrowly separated medially; (29) palatines slender, 
widely separated medially,· no odontoid· ·. ridges; ( 30) 
sphenethmoid entire, usually not visible dorsally; (31) 
anterior ramus of parasphenoid narrow, not keeled; (32) 
parasphenoid alae oriented at right angles to anterior 
ramus, broadly overlapped laterally by median rami of 
pterygoids; (33) pterygo1ds relatively 'small, anterior 
rami extending to middle of orbit, large ventral flange; 
(36) terminal phalanges knobbed; (42) males with median 
subgular vocal sac; males lacking nuptial asperities; (43) 
body lacking glands; (44) tongue round, semi-boletoid; (45) 
toes lacking webbing and lateral fringes, outer metatarsal 
tubercle present, inner metatarsal tubercle enlarged, 
not spade-like, digital tips narrow, first finger as long 
as second; (46) development abbreviated, tadpole semi-aquatic, 
vent median, 1/1 tooth rows, labial papillae broadly 
interrupted anteriorly (Lutz, 1944); (48) eggs large, few 
in number, deposited 1n moist, terrestrial situation, 
larvae hatch and remain ·1n gelatinous mass until met·amorphosis; 
\ 
(49) adults less than 30 mm. SVL; (50) tympanum concealed. 1 
Oomposition.--
1
The nominal species of Craspedoglossa 
(bolitoglosaa, sanotaecatharinae, and.stejnegeri) and of 
Zachaenus (parvulus, roseus, and sawayae), Bokermann (1966) 
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Figure gt. ·norsal, lateral, and·ventral views of 
skull of Zachaenus parvulus (KU 107090, x 12). 
I . 

Figure 9~. Dorsai, lateral, and ventral views 






Figure 93. Body outlines and· sides of heads of 
(A-B) Zaohaenus atejnegeri (KU 92744) and (O~D) !, 




considered sanctaecatharinae to be a synonym of bolitoglossus. 
I do not consider roseus or sawayae members of this genus 
(see Remarks). 
Distribution.-- Southern and southeastern Brasil. 
Remarks.-- Lutz (1944) demonstrated that Oocormus 
microps is a synonym of Zachaenus parvulus. Parker (1926) 
noted the striking similarities in color pattern and 
proportions between Oocormus microps (= Zachaenus parvulus) 
and Sminthillus brasiliensis (= Euparkerella), which occur 
sympatrically in southeastern Brasil. Boulanger (1905) 
confused them·and 1ncl~ded Euparkerella 1n the syntypio 
series of Oooor·mus microps as juvenile specimens. The 
two genera belong.to different trib~s .and can be distinguished 
.externally only by the shape and lengths of the fingers 
and toes (Fig. 94). 
Oraspedoglossa· is here. pl~ced ~n the synonymy 
of Zachaenus for the first time; Oochran (1955) pointed 
out that the two nominal genera might be best combined but 
separated them on the basis of the axillary patagium of 
Zachaenus (see Fig. 93) •. Telmatobufo is the only other 
leptodactylid with an ~xillary patagi~m, although the 
loose, "baggy" skin of Batrachophrynus and the strictly 
aquatic Telmatobius produces a poorly defined patagium. 
The snout is more sloping in Zaohaenus parvulus than ·in 
Oraspedogloasa (sensu strictu·). The axillary patagium is 
used as a species-group character in other groups of frogs 
I 
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Figure 94. Hands of three frogs of the Telmatobiinae. 
(A) Zac haenu s parvulu s ( KU 93078, x ·, 2) , ( B) Euparkere lla 
bras111ens1s (KU ,112370, x 25),j and (0) Scythrophrys 






(for example, the Hyla ma.rmorata and!!• godmani groups), 
and 1s best regarded as a species-group oharaoter here 
as well. In all other characters used in the generic 
diagnoses, draspedoglossa and Zachaenus are ident.ical. 
Oope (1890) named a second species of the genus 
(roseus) based on.a single specimen from Port Otway, 
Patagonia; the unique holotype is now a macerated heap 
of fragments (Cochran, 1955, 1961b) •. The original 
description includes several points that clearly disassociate 
roseus from Zachaenus (tympanum visible, tongue not 
boletoid, prevomerine dentigerous processes small and round, 
outer metatarsal tubercle lac.king ,and toes fringed). The 
osteological data provided by Cope (nasals small, widely 
separated medially, and £rontopar1etals complete, i.e., 
,no fontanelle) and those observed by me (pterygoid lacking 
ventral flange, zygomatic ramus of squamosal.short and 
straight otic ramus of squamosal not curved medially but 
expanded medially into small· otic plat~) clearly disass~ciate 
roseus from Zachaenus. Unfortunately, the.present data 
are insufficient for generic assignment. Zachaenus. roseus 
Oope is tentatively considered a species inguirenda in the 1 
family Leptodaotylidae~ .probably in the Telmatobiinae. 
Ooohran (1953) named a singl~ spedimen of ·a frog 
~ . . from Parana, Br~si1, as a third species of Zachaenus 
(sawayae). The .species is clearly not a Zachaenus, although 
its relationships are not apparent; only the holotype is 
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known, and no osteological observ~"tions can be made. 
Zachaenus sawayae is considered by me -to be the type-species 
of a new genus of the Telmatobiinae; the tribal relationships 
are not apparent. The new genus is named at the end of 
the Telmatobi1nae account (p~ 554-56}. 
Eleutherodaotylini Lutz, 1954 
Eleutherodaotyl1nae Lutz, 1954:175. 
Lutz (1954) proposed this subfamily for the 
inclusion of Eleutherodactylus ~l~ne; as was the case with· 
the Oyclorhamphinae, she did not provide any diagnostic 
statements for the new group. Gall~~do (1965) included 
Basanitia, Otenocrani~s, Eleutherbdactylus, Microbatrachylus, 
and Syrrhophus ~n the Eleu~herodactylinae. I include the 
following genera in the tribe Eleutherod~ctylini: 
I 
Amblyphrynus, Eleutherodactylus, Euparkerella, Holoaden, 
Hylactophryne, Ischnocnema, Niceforonia, Sminthillus, 
Syrrhophus, and Tomodactylus. The nominal genera Basanitia, 
Noblella, Phrynanodus, and Trachyphrynus are considered to 
be synonyms of Eleutherodactylus. (Lynch, 19680, 1968d). 
The nominal genera Noblella Barbour and Pseudohyla ~ 
Andersson are considered to be·synonyms of Eleutherodactylus 
(see below). 
The following diagnostic characteristics are the 
same 1n all of the included generas (3) transverse 
prooeases·of posterio~ p~esaoral vertebrae not shortened; 
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(4) cervical cotylar arrangement type I; (5) cervical 
and second vertebrae not fused; (8) sacral diapophyses 
rounded; (9) maxillary arch usually toothed, if toothed, 
teeth blunt, pedicellate; (14) maxillary arch complete, 
maxillae tapering posteriorly, quadratojugal shallow; 
(17) nasals not in contact with frontoparietals; (18) 
frontoparietal fontanelle usually absent; (21) temporal 
arcade lacking; (23) carotid artery passes dorsal to skull 
bones; (41) pupil horizontal; (42) males lacking nuptial 
asperities; (45) outer metatarsal tubercle.present, inner 
metatarsal tubercle not spade-like; (46) development 
direct in known species; (47) amplexus axillary in known 
species; ( 48) egg·s relatively large, few in number, deposited 
in terrestrial sttuations, bromeliads, etc., in all known 
species. 
Except for the nature of the T-shaped terminal 
phalanges, the skeleton of the eleutherodactylines is 
relatively generalized. The sternum is cartilaginous, 
an omosternum is tisually present and relatively large, 
the cer1vcal ootyles are widely separated medially, ,the· 
transverse processes of the presacra1 vertebrae are , 
\ ' 
neither greatly exp~nded nor shortened, the sacral diapophyses 
· are rounded or only slightly dilated, the ilia are of 
the leptodaotylinae type, all' cranial bones are present 
although a few species have lost the· prevomerine bones or 
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the columellae. The cranial bones are not dermostosed 
but exostosis is developed in several groups. The 
nasals are large and usually in median contact, and the 
frontoparietal fontanelle is rarely developed. There is 
considerable variation in the size and shape of the zygomatic 
· ramus of the squamosal among the genera and species of 
this tribe,- and most of the variation is observed within, 
Eleutherodactylus. 
~orphol6gically, the tribe· Eleutherodactylini is 
difficult to define. The relationships of ten genera I 
.inolude in thia tribe aro not entiraly obvious. _The 
definition of the group rests solely on the mode of 
reproduction, artd the_ included genera are judged to be 
related because the various sections of the tribe.can be 
tied together through the use of several different 
character complexe~. Species of the following genera are 
known to lay terrestrial eggs and ·to -lack a free tadpole 
stage: Eleutherodactylus, Holoaden, Hylactophryne, 
Sminthillus, Syrrhophus, and Tomodactylus. Euparkerella 
and Niceforonia probably lay large terrestrial eggs, 
\ 
judging from the size of mature eggs and the oviducts. 
Reproductive data are not available for Amblyphrynus and 
Isohnocnema. Female~ of the latter genus have moderately 
large, unpigmented eggs, but the eggs are not so.l~rge as 
to be suggestive of direct development~ However, the eggs 
of Isohnocnema are no·smaller than those of Eleutherodactylus 
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maussi, which exhibits direct devel'opment (Heatwole, 1962). 
· Eleutherodactylus, Sminthillus ,. Syrrhophus, and Tomodactylus 
have broadly T-shaped terminal phalanges. The terminal 
phalanges of Euparkerella are· o~oad and small, but could 
not be accurately described as T-shaped. The terminal 
phalanges of the other five genera (Amblyphrynus, Holoaden, 
Hylactoph~yne, Ischnocnema, and Niceforonia) of the tribe 
are knobbed. Amblyphrynus bears considerable resemblance 
to the Eleutherodactylus cornutus group and niffers only 
in the nature of the terminal phalanges. Hylactophryne 
and Ischnocnema bear considerable resemblance to one 
another and to the Eleutherodactylus binotatus and 
guentheri grou~s; these genera also differ only in the 
nature of the terminal phalanges •. Niceforonia is 
superficially similar to Eupsophus and to the 
Eleutherodactylus unistrigatus .coJ?plex ( several species 
groups are involved). Niceforonia differs from Eupsophus 
in several osteological characters ~swell as in reproduotive 
pattern, but differs from the Ele~therodactylus unistrigatus 
complex only in.the natur~ of the terminal phalanges. 
Holoaden is not obviously related to any group of 
Eleutherodactylus, but· is osteologically similar to 
N1oeforon1a. 
Amblyphrynus Cochran and Goin, 1961 
/· 
Amblyphrynus Oochran and Goin, 1961, Fieldiana, Zool., 39:543 
[Type-species by original designatio~, Amblyphrynus 
ingeri Oochran and Goin, 1961]. 
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Diagnostic definition.-~ (7) omosternum present; (9) 
maxillary arch toothed; (10) alary processes of premaxillae 
directed posterodorsally; (11) (12) facial lobe of maxilla 
deep, not exostosed; (13) (15) nasals large, in broad 
median ·contact; (16) nasals in tenuous contact with maxillae, 
not in contaot with pterygoids; .(19) frontoparietal bears 
large, well def1ned, exostosed, lateral crests; (20) 
( 22) ··epiotic · eminences· ~b solete; ( 23) .cristae · parot1oae 
.long, narrow; (24) zygomatio ra.mue of squamosal 9f moderate 
length, widely separated from maxilla; (25) otic ramus of 
·squamosal short, not expanded.medially into o\io· plate; (26) 
( 27) columella present; · ( 28) prevomers large, entire, 
toothed, in median contact;·. (29) palatines large, narrowly 
separated medialli; (30) sphenethmoid entire, extending· 
anteriorly beneath nasals.; ( 31) anterior ramus of 
parasphenoid broad, not keeled, pointe~ anteriorly; (32) 
parasphenoid alae oriented at right angles to· anterior 
ramus., broadly overlapped· laterally by median rami of 
pteryg6ids; (33) pterygoids of moderate size, lacking ventral 
flange, anterior rami not reaching palatines, median rami 
long; (34) occipital condyles large~ not:stalked, widely 
. . 
separated medially; (3~) terminal phalanges knobqed; 
(37 - 40) (42) (43) body lacking glands; (44) tongue large, 
round, posterior edge:free; (45) toes free of webbing, 
.I 
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digital tips narrow; (46 - 48) (49) the two known specimens 
are 51.5 and 83.0 mm. SVL; (50) tympanum visible externally. 
Composition.-- Monotypic. 
Distribution.-- Known from two localities in the 
Andes of central Colombia (850 - 2350 meters). Peracca'a 
(1914) record of an Eleutherodactylus cornutus from the 
highlands in Departamento Antioquia, Oolom~ia, may refer 
to this species. 
Remarks.-- Cochran and Goin (1961) suggested that 
Amblyphrynus is a member of the "broad-headed leptodaotylid 11 
group which incl~des the ceratophryine genera, Proceratophrys,. 
and Zachaenus •. They suggested that Amblyphrynus was 
probably most closely related to Zachaenus. The resemblance 
between these two genera is spurious. This association can· 
only be made by comparison of description of characters 
and will not bear up against specimen ,comparison or the 
additional osteological characteristics. The sugges~ion 
that this species 1s allied with the.oeratophryin~ 
leptodactylids is contr~dioted by the lack .of morphologickl 
agreement between the two groups. The oeratophryines 
have largei oasqued .skulls wi~h extensive dermostosis and 
exoatoais, a distinctly different type of cervical-occipital 
articulation, non-pedicellate teeth, expanded transverse 
processes of the anterior presacral vertebrae and. shortened 
transverse processes of the posterior presacral vertebrae, 
and a dermoatosed vertebral shield. 
( 
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In many respects~ Amblyphrynus resembles the 
large-headed frogs of the Eleutherodactylus cornutus 
group. The holotype of Amblyphrynus ingeri was first 
reported by riunn (1944) as ~n· El~utherodactylus cornutus. 
The only characteristic separating these two groups is the 
nature of the ter~inal phalanges. When additional specimens 
of~. ingeri become available an effort must be made to 
determine if the terminal..phalanges o~ the hind feet are 
knobbed or T-shaped. As pointed out previously, the 
terminal phalanges of the fingers may be knobb~d·and those 
of the toes T-shaped. This .Pattern is. observed 1n several 
groups of Eleutherodactylus. 
The only specimens of this species available were· 
studied·through the use of stereo~radiographs. 
/ Eleutherodactylus Dumeril and Bibron, 1841 
(Figs. 95-99) 
Oornufer Tschudi, 1838, Classif. Batr., p. 28 [Type-species 
by monotypy, Cornufer unicolor.Tschudi, 1838 (= 
Eleutherodactylus inoptatus). Suppression of Tschudi's 
names was requested by Zweifel (1966)]. 
Eleutherodactylus Dum/ril and .. Bibron, 1841, Erp. gin., 8:620 
[Type-species by monotypy, Hylodes mart1n1censis 
Tsohudi, 1838. Myers (1962) listed the type-species 
designation as by original designation. The name 
Eleutherodaotylus· was included in the synonymy of 
',l 
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/ Hylodes martinioensis by Dumer11 and Bi~ron (1841). 
Apparently they had planned to use the generic name· 
~ . / / ) in their Erpetologie generale until Tschudi (1838 
named their martinicensis in the·genus Hylodes]. 
Hylodes Fitzinger (!!.Q.!1. Hylodes Fitzinger, 1826), 1843, 
Syst. Rep., p. 31 [Type-species by original designation, 
Hylodes martinicensis Tschudi, 1838]. 
Euhyas Fitzinger, 1843, !!21£., p. 31 [Type-species by 
original designati~n, Hylodes ricord11 Dum6ril and 
Bi bron, 1841 ] • 
Oraugastor.Cope, 1862, Proo. Acad. Nat. Sci. Philad~lphia,: 
p. 153 [Type-specie·s by subsequent designation·· 
(Dunn and Dunn,. 1940), Hylodes fi tzingeri O. Schmidt, i 
1858]. 
Strabomantis w. Peters, 1863, Mtber. k. Preuss. Akad. 
Wiss., Berlin, p. 405 [Type-species by monotypy, 
Strabomantis biporcatus w. Peters, 1863]. 
Leiyla Keferstein, 1868, Ark. Naturges., 34:296 [Type-species 
by monotypy, Leiyla guenther11 Keferstein, 1868]. 
Liyla Cope, 1870, Proo. Amer. Philos. Soc., 1 f: 160 
[Emendation of Leiyla Keferstein, 1868]. 
Limnophys Jim~nez de la Espada, 1870, J. Sci. Math., 
Phys. Nat. Lisboa, .3:59 [Type-species by sugsequent 
designation (Myers, 1962), L1mnophys cornutus Jim(nez 
de la Espada, 1870]. 
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/ . . 
Pristimantis Jimenez de .la Espada~ 1870, ~., 3:61 
[Type-species by monotypy_, Pristiinantis galdi Jimlne.z 
de la Espada, 1870]. 
/ Oyclocephalus Jimenez de la Espada, 1875, Vert. Viaje 
Pac1f., Batr., pl. 3 [Type-species by ~onotypy, 
. ~ 
Oyclocephalus lacr1mosus Jimenez de. la Espada, 1875]. 
Hypodictyon Cope, 1885, Proc. Amer. ·Philos. Soc., 22:383 
[Type-species by original designation, Phyllobates 
ridens Oope, 1866]. 
Liohyla Oope, 1894, Ibid., 31:335 [Emendation of Leiyla 
Keferstein, 1868]. 
Basanitia Miranda-Ribeiro, 1923, Rev. Mus. Paulista, 
13:851 [Type-species by monotypy, Basanitia lactea 
Miranda-Ribeiro, 1923]. 
Noblella Barbour, 1930, Zoologica, 11:81 [Type-species· 
by original designation, Sminthillus peruvianus Noble,· 
1921 ]. 
Phrynanodus Ahl,, 1933, Zool. Anz., 104: 29 [ Type-species 
by monotypyi Phrynanodus nanus Ahl, 1933]. 
Teletrema Miranda-Ribeiro, 1937, O Campo (Rio de Janeiro), 
~ (89):67 (Typa-specles by monotypy, Teletrema 
heterodactylum Miranda-Ribeiro, 1937]. 
Microbatrachylus Taylor, 1940, Univ. Kansas· Soi. Bull., 
26:499 [Type-species by original designation, 
Eleutherodactylus hobartsmithi Taylor, 1936]. 
/. 
494 
Ctenocranius Melin, 1941., Medd. Goteborgs Mus. Zool. Avd., 
88:49 [Type-species by subsequent designation 
/ (Myers, 1962), Limnophl!! cornutus Jimenez de la 
Espada, 1870]. 
Pseudohyla Andersso~, 1945, Ark .• Zool., 37A:86 (Type-species 
by monotypy, Pse~dohyla nigrogrisea Andersson, 1945]. 
TrachyEhrynus Goin and Cochran, 1963, Proc. California 
Acad. Sci., 31:502 [Type-species by original designation, 
Trachyphrynus myersi Goin ~nd Cochran, 1963]. 
Diagnostic definition.-- (7) omosternum usually 
preaont, small, medium-sized, or large, long and narrow 
or relatively broad, absent in at least one species--E. 
ruthae; (9) maxillary arch toothed; (10) alary processes 
of premaxillae relatively broad at base, direction variable--
dorsal, dorsolaternl, or posterodorsal; (11) palatal shelf 
of premaxilla deep, usually deeply·dissected; (12) facial 
lobe of maxilla deep, usually not exostosed; (13) palatal 
shelf of maxilla broad, usually with prominent pterygoid 
process; (15) nasals large, in broad median contact, 
narrowly separated in some species; (16) nasals not in 
contact with pt~rygoids, sometimes in contact with maxillae; 
( 18). ·fro.ntoparietal fot1tanelle absent in adults except in 
!• palmeri and!• ·whympe~i; (19) fr~nt~parietals not 
ornamented in most species groups, but bearing lateral 
crests in biporcatus, cornutus, galdi, and unistrigatus 
complexes; ( 20) frontoparietais. fused with prootic_a or 
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Figure 95. Lateral and dorsal views of skull of 
Eleutherodactylus suloatus (KU 10~355, ~ 8). 
I . 
/ 
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F{gute 96~ Lateral and dorsal views tif skull 




not. The bones are fused in most·species in the West 
Indies and northern Andes, free in other groups; (22) 
epiotic eminences prominent to obsolete--group variable; 
(23) oristae paroticae short and stocky to long and narrow; 
(24) zygomatio ramus of squamosal short to long, sometimes 
knobbed, in contact with maxilla in one species (ruthae); 1 · 
/ 
(25) otic ramus of squamosal short to long, usually 
forming a small otic .Plate, ornamented in a few species 
groups--notably the galdi group; (26) squamosal-maxillary 
angle 44 - 67°, most 50 - 60°; (27) columella present; (28) 
prevomers nearly always .toothed, entire, narrowly separated 
medially to broadly separated medially; (29) palatines 
long, usually expanded laterally, relatively widely 
separated medially, no odontoid ridges; (30) sphenethmoid 
entire, extending anteriorly.beneath nasals variable 
distance; (31) anterior ramus of parasphenoid narrow to 
broad, relatively long, nearly reaching prevomers, not 
keeled medially; (32) parasphenoid alae in two patterns: 
1. alae deflected posteriorly, short, not overlapped 
laterally by median rami of pterygoids, and 2. alae 
\ 
oriented at right angles to anterior ramus, rarely deflected 
posteriorly, long, broadly overlapped by median rami of 
pterygoids. The first pattern is seen in West Indian 
species and some·Andean species, whereas the second is 
seen in Central American and lowland South American species; 
(33) pterygoids slender to relatively massive, lacking· 
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Figure 97. Dorsal views of the skulls of 
Eleutherodactylus consp1c1llatus (KU 108988, x 8) and!• 
planirostris (KU. 92656, x 8). Arrows point to prevomer1ne 
teeth which are visible in dorsal view. 
} 
I· 
Figure .98. Dorsal.views of skulls of. 
Eleutherodactylus bllfon1form1s {KU 80621; x 4) 




ventral flange, anterior rami relatively ~hort, not 
reaching palatines, median rami short to long, straight 
or bent; (34) occipital condyles relatively small, 
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stalked or not, widely separated medially; (36) terminal 
phalanges nearly always clearly T-shaped, inner phalanges 
usually knobbed, terminal phalan~es of toes more T-shaped. 
than those of fingers; presence of T-shaped terminal 
phalanx is expressed externally by the presence of a terminal 
transverse groove across the tip of the digital pad; (37) 
alary ~recesses of hyoid plate on narrow stalks; (40) 
!!!·· depressor. ·mandibtllae in one _slip in !,. galdi, in one 
slip w~th separation into two slips dorsally in species 
of biporcatus an~ corriutus groups, .o~ in two large slips 
in most:species; (42) males with single subgular vocal 
sao or none, internal or external; (43) glands on body 
usually absent,· those presen~ a~e usually loosely 
organized inguinal glands; (44)· tongue long and narrow 
to large and round, posterior edge usua1·1y free; (45) · 
toes free of webbing to nearly fully webbed; when webbing 
is present, it is indicative of a close association with 
streams; webbing is greatest in anomalus, karlschmidti, 
punctariolus, and raniformis, although several species 
of the rugulosus g~oup in Central America have the toes 
one-half webbed; digits usually bear large pads; (49) 
adults range from 12 - 100+ mrn. SVL; (50) tympanum absent 
in anotis, concealed in ·many species, visible externally 
Figure 99. Lateral views of skulls of 
I 
Eleutherodactylus. (A) planirostris (KU 92656, x 8 )·, 
· (B) gald1 (USNM field GOV 8944, x 8), and (0) ruthae 
(AS 4237, X 4). 
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in most species. 
Composition.-- Gorham (1966) listed nearly 300 
species in the most recent compilation of names in the 
genus. Albert Schwartz informed me that there are 100 
species in the West Indies· ( including Trinidad). My own 
estimate is that the genus contains about 400 species, many 
yet unnamed. 
I 
Distribution.-- Sinaloa and Tamaul1pas, Mexico (but 
not on the Mexican Plateau) southward and eastward throughout 
Middle America to northern Argentina and southern Brasil; 
all West Indian islands; introduced into Florida. 
Remarks. -- Myers · ( 1962) discussed the generic · 
synonymy of this genus and included most of the generic 
synonyms listed above as well as Syrrhophus and Lithodytes 
in the synonymy of Eleutherodactylus. Microbatrachylus was 
synonymized by Lynch (1965), and he later (19680, 1968d) 
considered Basanitia, Phrynanoous, and Trachyphrynus 
inseparable from Eleutherodactylus. 
Two generic synonyms are added at this time: 
Noblella Barbour and Pseudohyla Andersson. Noble (1921) 
named Sminthillus peruvianus on the basis of several 
specimens of a minute frog with an anterior epicoracoidal 
fusion (the distinguishing character of the genus). 
At the time of the description of peruvianus, the genus 
Sminthillus was known only from Ouba, but with the description 




it began to appear that Sminthillus was a widespread, 
Neotropical genus of small frogs. Noble (1926b, 1931) 
suggested that Sminthillus was derived from Eleutherodactylus 
or Syrrhophus but placed it in another family 
. (Brachycephalidae). Griffiths (1959) ·placed· each of the 
three species of Sminthillus in a· separate· genus, utilizing 
Barbour's (1930) Noblella for peruviana. Barbour (1930) 
.proposed Noblella for peruviana_ because the Cuban species 
was geographically remote frtim the two South American 
species and because he believed Sminthillus to be a 
Phyllobatas (Dendrobatidae). Griffiths offered a new 
generic name, Euparkerella, for the Brasilian species. 
Euparkerella, while here retained as an eleuther9dactyline, 
is yery distinct from all other genera of the tribe and 
subfamily. Sminthillus is retained as a genus of 
eleutherodactylines on less secure grounds--the maxillary 
teeth are absent. Noblella peruviana, on the other hand, 
has maxillary t_eeth, al though ~ t apparently has no prevomers. 
The single specimen of this species· available to me cannot. 
be generically separated _from Eleutherodactylus; an 
epicoraooidal bridge is not, in my opinion, sufficient 
basis for the maintainance of an otherwise undefinable 
generic group (see discussion on p. 180). Noblella 
therefore is placed in the synonymy-of Eleutherodactylus. 
This action creates one minor problem--Nob~e's peruvianus 
was proposed in 1921, but Melin (1941) proposed a Hylodes 
/ 
peruvianus which becomes a secondary homonym of Noble's 
name. Rather than propose a replacement name for a 
probably invalid species, I suggest that Melin's 
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name be kept in mind by the person who eventually studies 
the conspicillatus group in the Amazon Basin of Peru. 
Andersson (1945) proposed Pseudohyla as a hylid 
genus, but having studied the holotype of!• nigrogrisea, 
I do not consider the genus separable from Eleutherodactylus. 
Eleutherodactylus nigrogriseus (New Combination) is a 
small species of the genus and has been found in the 
,/ 
valley of the Rio Pastaza and on the slopes of the 
Cordillera Dul in eastern Ecua~or. 
The genus Eleutherodactylus is a large and unwieldy: 
one, although Hyla and possibly~ are more unwieldy 
at present. In contrast to the latter two genera (~nd 
perhaps to the opinions of several herpetologists) the 
genus Eleutherodactylus is marked by considerable hornogen~ity.· 
There is a large range. of sizes among the species; most 
species lack webbing between the toes but. some have it, 
including one species with fully webbed feet (!. 
karlschmidti). Exostosis of the cranial bones is. ·developed 
in several species groups but in general the phenome~on, 
is an uncommon trai~ in the genus. Some· species have 
minute die;ital pads and only small lateral projections 
of. the terminal phalanges on the hands, but all species 
have moderate to large T-shaped terminal phalanges on 
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the toes (see pp. 209 - 18 for ·turther discussion). 
Three characters exhibit especially interesting 
variation in Eleutherodactylus--(1) fusio~ of the 
frontoparietal and otoccipital bones; (2) degree of overlap 
of the paraspheno1d alae and median rami of the p~erygoids; · 
and (3) median separation of the prevomers. On the basis 
of the variation in' these characters, the species of the. 
West Indies and parts of the Andean system form one group 
I and the species of Mexico~ Central America, and lowland 
South America form a second group. These characters are 
discussed below. 
Baldauf and Tanzer (1965) improved our knowledge 
of leptodaotylid skulls with the description of the 
cranium of Syrrhophus marnockii. · In this work they pointed 
out the fusion of the frontoparietal and prootio in this 
species. These bones are fused in all species of 
Syrrhophus and Tomodactylus, whereas they are not fused 
in the Eleutherodactylus of M~xico and Middle America. 
Although fewer than one-third of the species of 
Eleutherodactylus have been studied for this character, 
I feel that I have checked a sufficiently representative 
sample in that I have examined species from all parts 
of the range of the genus. Fusion of the frontoparietal 
and prootic (otoooipital, since the prootio is usually 
fused with the exoooipital) occur, in the species of the 
511 
genus found in the West Indies from Bermuda and the 
Bahamas (and Florida) to Trinidad. The species of the 
Hispaniolan 1noptatus group (irioptatus and ruthae 
examined) as well as the·Puerto Rican karlschmidti 
apparently'have the two bones fre~. At least some 
(perhaps all) of the species of the Andean groups exhibit 
fusion of these bones. No species was examined from the 
Andes south of Ecuador. All species of the genera 
Syrrhophus and Tomodactylus as well as Sminthillus exhibit 
. I 
the fusion. No species of Eleutherodactylus in Mexico or 
Central America ·normally e~hibits frontoparietal-prootic 
fusion {see below), nor do species of th~ genus found in / 
Chocoan Colombia and Ecuador. Insofar as I am aware, no 
species found in the Amazon Basin exhibits the fusion 
nor do the representatives of the genus in southeastern 
Brasil. 
Some variability was noted. One specimen of E. 
fitzingeri {JDL S-407) exhibited fusion of the frontoparietal 
and otoccipital bones whereas the other nine specimens 
examined did not. One of three specimens of!• chloronotus 
examined exhibited the f~sion. · Two 6f the 19 specimens of 
!• curtipes examined ~id.not exhibit fusion of these 
bones; both were small specimens, suggesting that the fusion 
is an ontogenetic·phenomenon. In the cases of the first 
two spe~ies, I regard the fusion as aberrant. In each 
instance, the frontoparietals, nasals, prevom~rs, and 
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parasphenoid were bound to the sph~nethmoid and otoccipitals 
with no apparent sutures. This suggests that the 
fusion in these cases resulted from extensive calcification 
rather than osteological fusion. 
The degree of overlap.between the median rami of 
the pterygoids and parasphenoid alae follows the same 
pattern as the frontoparietal-proBtic fusion with some 
departure. The median pterygoid: . ·rami of the rhodopis 
group of Eleutherodactylus are short and bent so that there 
is no actual contact between the pterygoid ,. and 
parasphenoid, but the. median ramus ~~ the pterygoid abuts 
against the otic capsule just above the parasphenoid ala. 
In the majority of species of the genus, the. median ramus 
is broadly in contact with·the anterior edge of the· 
parasphenoid ala or the median. ramus is shortened and / 
may or may not reach the otic capsule and does not reach 
the shortened parasphenoid ala. In those species with a 
pterygoid-parasphenoid overlap, the frontoparietals and 
prootic bones are free. The members of the rhodopis 
complex of Eleutherodactylus have the bent pterygoid and 
hence do not have a typical pterygoid-parasphenoid overlap 
but because the median rami of the pterygoids are 
proportionately long, these species are included in the 
same complex as those species with a broad overlap of the 
parasphenoid alne and median pterygoid rami. In the 
rhodopis complex the frontoparietal and prootic bones are 
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not fused. Those species with a very short median ramus 
on the pterygoid and no pterygoid-parasphenoi~ overlap 
also exhibit the fused frontoparietal-prootic. For 
purposes of further discussion, these two major groups are 
here termed the Alpha and Beta groups of Eleutherodactylus.' 
Members of the Alpha group (fused frontoparietal-prootic, 
non-overlap between pterygoids and parasphenoid alae) 
usually have relat~vely widely separated prevomers, whereas 
. . 
the Beta group frogs (frontoparietal and proBti~ not fused, 
pterygoids overlap parasphenoid alae) usually have the 
prevomers in contact or only narrowly separated. 
I submit that the two divisions, Alpha and Beta, 
are natural divisions within the genus Eleutherodactylus 
and not simply a chaotic array of species exhibiting 
two osteological patterns. I borrowed the terminol~gy of 
Etheridge {1960) for the major divisions since at this 
time I am not willing to afford the two divisions 
nomenclatorial recognition and prefer the informal 
divisional names~ This cours~ is taken because only a 
relatively small part of the genus has been surveyed, and 
many species could.not be assigned to subgenus were 
nomenclatorial assignments made. If the iwo divisions were 
afforded nomencla torial status, ·the Alpha group would' be 
the subgenus Eleutherodactylus and the Beta group would 
take the name Oraugastor. 
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Several osteological features seem.to lend themselves 
well to the possible use of skeletal morphology in the 
assessment of species eroup relationships within the genus 
Eleutherodactylus. · The degree of median separation of 
the prevomers has potential in that it varies concordantly 
with several other osteological traits (the development 
of cranial crests, shape of the rami of the squamosal, 
and size and shape of the nasal bones). Among the West 
Indian species of the genus, the species groups have 
long been based at least in part on the length of the 
prevomerine dentigerous processes, and I would expe9t this 
char~cter complex to be of at least.some value, although 
its use is greatly ~ampered by the occasional loss of 
dentigerous processes in several groups of the genus. 
I have not attempted to divide the species of the genus 
into species groups, because I have not studied all species 
of the genus and I cannot rely upon the literature for 
many characters that I regard as of potential importance. 
A study of the·osteology of the genus Eleutherodactylus 
is envisioned, but prior to its initiation considerable 
research must be done in straightening out many 
nomenolatorial entanglements, the description of many 
more species, and synonymizing of many names. 
Euparkerella Griffiths, 1959 
· (Fii. 100) 
Euparkerella Griffiths, 1959, Proc. Zool. Soc. London, 
132:477 [Type-species by original designation, 
Sminthillus brasiliensis Parker, 1926]. 
Diagnostic definition.-- (7) omosternum present, 
small; (9) maxillary arch toothed; (10) alary processes 
of premaxillae directed posterodorsally, broad at base; 
515 
( 11 ) palatal :shelf of pre maxilla very broad, not notched, 
palatal process minute; (12) facial lobe of maxilla shallow; 
(13) palatal shelf of maxilla broad, tapering posteriorly, 
no pterygo1d process; (15) nasals small, moderate median 
separation; (16) nasals in contact with maxillae, separated 
from ptergygo1ds; (19) frontoparietals not ornamented; 
( 20 ), frontoparietal fused to prootic; ( 22) epiotic eminences 
small; ( 23) cristae paroticae very br~ad ,· stocky; ( 24) 
zygomatic ramus of squamosal of moderate length, wid,ely 
\ 
separated from maxilla; (25) otic r~mus of squamosal, 
elongate, not expanded medially into otic plate; (26) 
squamosal-maxillary angle about 60°; (27) columella 
absent; (28) prevomers reduced to minute slivers, widely 
separated medially, edentate, dentigerous rami lost; (29) 
palatines very slender, reduced in size, widely separated 
medially; (30) sphenethmoid. divided, extending ante~iorly 
under posterior edge of nasals; (31) anterior ramus of 
parasphenoid very broad, not keeled medially;· (32) 
parasphenoid alae oriented at right angles to anterior 
ramus~ short, not o~erlapped by median rami of pterygoids; 
(33) pterygoids relatively small, anterior rami long, not 
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Figure 100. Lateral, dorsal, and ventral views 




reaching palatines; (34) occipital condyles small, stalked, 
widely separated medially; (36) terminal phalanges ·short 
and broad, bearing small hook~like lateral processes; 
(37) alary processes lacking on hyoid plate; (40) m• 
depressor mandibulae in two slips; {42) males with median 
/. 
. subgular vocal sac;. ( 43) body lacking glands; ( 44) tongue 
large, not notched, posterior edge free; (45) toes lacking 
webbing, digital tips pointe~, not dilated, fingers and toes 
short; (46 - 48) (49) adults small, less than 20 mm. 
SVL; (50) tympanum absent. 
Composition.-- Monotypio. 
Distribution.-- Known only from the Serra dos 
Orgies,· state of Guanabara, Brasil. 
Remarks.-- Parker (1926) named Sminthillus 
brasiliensis on the basis of the II juvenile" c·otypes of 
Boulenger's Oocormus microps (= Zachaenus parvulus). 
Noble examined Parker's drawings of the pectoral girdle 
of brasiliensis and agr~ed with Parker that the 
species fit the characteristics of Sminthillus. At that 
time, Sminthillus comprised three species~-one Ouban, 
one Peruvian, and one Brasilian. Griffiths (1959)' 
arg~ed that if all three species were independent 
derivatives of Eleutherodactylus, then each ~elongs to a 
separate genus.: His solution was to place each in a 
monotypic genus. Griffiths proposed Euparkerella for 
the Brasilian species but did not provide diagnostic 
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statements for the genus. Euparkerella is very distinctive 
in its osteology. In external morphology, Euparkerella 
is superficially very similar ·to Zachaenus parwlus. 
These two species live in the same habitat (leaf litter) 
in southeastern Brasil and are frequently collected 
syntopically. The coloration of the two species is 
nearly identical. Euparkerella brasiliensis and Zachaenus 
parvulus differ in adult size and the length of the 
fineers (Fig. 94). 
The skeleton of Euparkerella does not bear any close 
resemblance to that of any other leptodactylid genus, 
although the squamosal architecture, lack of columellae, /. 
and shape of the hyoid plate of Eupar~erella suggest 
a relationship to the genus Holonden. The terminal 
phalanges of Euparkerella are· unique in the shape of the 
lateral expansions (Figs. 43 - 44) •. The digits are not 
pad-like and lack the terminal transverse groove that 
is found on the digital tips of Eleutherodactylus, 
Syrrhophus, Sminthillus, and Tomodactylus. The frontoparietal 
and pro6tic fusion of Euparkerella is suggestive of a 
relationship with the Alpha division of Eleutherodactylus. 
At present, I regard the relationships of Euparkerella 
as obscure but feel that the genus is probably more closely 
related to Holoaden than to either division of Eleutherodactylus.· 
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Holoaden Miranda-Ribeiro, 1920 
(Fig. 101) 
Holoaden Miranda-Ribeiro, 1920, Rev. Mus. Paulista, 12:3t9 
[Type-species by'monotypy, Holoaden luederwaldti 
Miranda-Ribeiro., 1920]. 
Diagnostic definition.-- (7) omosternum moderate-sized; 
(9) maxillary arch toothed; (10) alary procesies of 
premaxillae directed dorsally, moderately wide at base; 
(11) palatal shelf of premaxilla broad, slightly indented; 
(12) facial loba of maxilla relatively shallow, not 
exostosed; (13) palatal shelf of maxilla of moderate 
· width, no distinct pterygriid process; (15) nasals moderate-sized, 
narrowly separated medially; (16) nasals separated from 
maxillae and pterygoids; (18) frontoparietal fontanelle 
moderate-sized; (19) frontoparietals not ornamented; 
(20) frontoparietals not fuse~ with pro5tics; (22) 
epiotic eminences small; (23) cristae paroticae short, 
stocky; (24) zygomatic ramus of squamosal moderately 
long, widely separated from maxilla; (25) otic ramus of 
squamosal long, not expanded medially into otic plate; 
0 ' . (26) squamosal-maxillary angle about 65; (27) columella 
absent; ( 28) prevomers entire, too:thed, separat_ed medially; 
(29) palati~es narrow, elongate, separated medially; (30) 
sphenethmoid entire, ·extending anteriorly beneath posterior 
edge of nasals; (31) anterior ramus of parasphenoid 
moderately broad, not keeled medially; (32) parasphenoid 
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.Figure 101. Lateral (x 12), dorsal (x 6) and 
ventral (x 6) views of-skull of Holoaden bradei (KU 107087). 
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alae oriented at right angles to anterior ramus, widely · 
separated from med~an rami of pterygoids; (33) pterygoids 
slender, anterior rami long, nearly reaching palatines; 
(34) occipital condyles small, not stalked, widely separated 
medially; (36) terminal phalanges knobbed; (37) hyoid 
plate lacking alary processes; (40) m. depressor mandibulae 
in two slips; (42) males lacking vocal sac; (43) entire 
skin glandular forming large, indefinite parotoid, flank, 
and inguinal glands and a large glandular mass on the 
thighs; (44) tongue oval, not notched, posterior one-half 
free; (45) toes free of webbing, digital tips narrow; 
(4g) adults small, 20 - 48 mm. SVL; (50) tympanum absent. 
Composition.-- Two species are presently known 
(bradei and luederwaldti). 
Distribution.-- The coastal Serras of southeastern 
Brasil. 
Remarks.-- Miranda-Ribeiro (1920, 1926) included 
Holoaden in the Telmatobiidae with Acris, Iliodiscus, 
and Telmatobius. He considered,the Telmatobiidae to be 
intermediate between the Hylidae and Leptodactylidae. 
Lutz (1958) considered Holoaden a mem~er of a generic cline 
(Oycloramphus-Oraspedoglossa-Holoaden) but did not place 
the genus in the Cyclorarophinae. Holouden is superficially 
similar to Zaohaenus stejnegeri (Craspedoglos~a auctorum) 
but differs in ~everal osteological characters. Holoaden 
ana Euparkerella lack al~ry processe·s on the hyoid plate 
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and differ from all other leptodactylids except Limnomedusa 
and Sminthillus in this character. Holoaden is 
osteologically similar to the Andean Niceforonia. This 
similarity may reflect a faunal relationship between the 
Brasilian highlands and the Andes or may reflect convergence 
in the arrangement of the skull bones resulting from 
adaptation to burrowing. In osteological and external 
characters, Holoaden does not seem especially closely 
related to any other genus included in the 
Eleutherodactyl1ni except Euparkerella. 
Hylactophryne Lynch, 1968 
(Figs. 1 02-03) 
Hylactophryne Lynch, 1968, Univ. Kansas Publs. Mus. Nat. 
Hist., · 11: 511 [Type-species by original designation, 
Hylode s aur.;usti Duge's, 1879]. 
Diagnostic definition.-- (7) omostcrnum large; (9) 
maxillary arch t-0othed; (10) alary processes of·premaxillae 
directed posterodorsally, moderately wide at base; (11) 
palatal shelf of premaxilla broad, deeply dissected; (12) 
facial lobe of maxilla relatively de~p, not exostosed; 
(13) palatal shelf of, maxilla 
1
of moderate width, pterygoid 
process large; (15) nasals very large, in'broad median 
contact; (16) nasals in contact with maxillae, not ~1th 
pterygoids; (19) frontoparietals not ornamented; (20) 
\ 
frontoparietals not fused to pro3tica; (22) epiotic 
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eminences large; (23) cristae paroticae long, narrow; (24) 
zygomatic ramus of squamosal of moderate length, not 
reaching maxilla; (25) otic ramus of squamosal long, as 
long as zygomatic ramus, expanded medially into small otic 
plate; (26) squamosal-maxillary angle about 55~; (27) 
columella present; (28) prevomers large, entire, narrowly 
separated medially; (29) palatines large, broad, separated 
medially; (30) sphenethmoid entire, large, extending 
anteriorly beneath posterior edge of nasals; (31) 
anterior ramus of parasphenoid broad, not keeled; (32) 
parasphenoid alae oriented at right angles to anterior 
ramus, broadly overlapped by median rami of pterygoids; 
(33) pterygoids moderate-sized, anterior rami long, 
reaching palat;nes; (34) occipital condyles moderate-sized, 
not stalked, widely separated medially; (36) terminal 
phalanges knobbed; (37) alary processes of hyoid plate 
on··narrow stalks; (40).fil. depressor mandibulae in two slips; 
(42) males with median subgular vocal sac; (43) body 
free of glands; (44) tongue large, oval, posterior edge 
free; (45) toes free of webbing or lateral fringes, 
digital tips narrow, first finger longer than second; (49) 
males 37 - 77, females 40 - 95 mm. SVL; (50) tympanum 
Visible externally. 
Composition.-- ·Two species are currently recognized 
(augusti and tarahumaraensis). 
\ . 
The former is composed of 
four subspecies. The group was revised· by Zweifel (1956b). 
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Distribution.-- Mex~can Plateau from Arizona, New 
/ ( . , Mexico, and Texas to central Mexico Cordillera Volcanica 
and western Sierra Madre del Sur). An isolated population 
is known from the mountains in the Isthmus of Tehuantepec. 
i 
Remarks.-- Hylactophryne is very distinctive when 
compared with the Central American and Mexican leptodactylids 
but is less distinctive when compared with some of the 
South American eleutherodactylines. When I named 
Hylactophryne (Lynch, 1968a), I suggested that the genus 
was allied to Eupsophus. At that time I was under the 
mistaken impression that Oreobates guixensis was an 
Eupsonhus. Subsequently, I have examined all of the 
species of frogs referred to the genus Eupsophus by various 
authors and concluded that the genus Eupsophus in the broad 
sense (that of Noble, 1931, and Gorham, 1966) includes 
representatives of five genera.· One of these genera is 
Ischnocnema (see following account), which contains two 
species in South America. Hylactophryne and Ischnocnema 
are very similar. The skulls of the two genera differ in 
proportions but are otherwise the same (Figs. 102-03). 
These genera are tentatively separated on the basis of 
the presence (Hylactophryne) or absence (Ischnocnema) 
of a discoidal fold. The two genera miy prove to be 
independent dertvatives of Eleutherodactylus rather than 
Primitive as I previously suggested (Lynch, 1968a). 
The Eleutherodactvlus guentheri group of frogs bear 
527 
Figure 102. Dorsal views of skulls of Hylactophryne 
augusti (KU 56187, x 4, left) and Ischnocnema guixensis 
(KU 104388, X 8, right). 

Figure 103. Lateral and ventral views of skulls 
of Hylactophryne augusti (KU 56187, x 5, left) and 





considerable resemblance to Ischnocnema quixensis and I. 
verrucosus. Eleutherodactylus carrioni of the southern 
Ecuadorian Andes is very similar to Hylactophryne augusti. 
In both casss, the species of Eleutherodactylus differ 
from the two genera in having T-shaped terminal phalanges 
(rather.than knobbed phalanges) and in having the terminal 
trans~erse groove:on the digital pad (rather than no groove 
·Or pad).• For the present, I do_not advocate combining 
Hylactophryne and Ischnocnema with one another or with 
Eleutherodactylus. 
Ischnocnema Reinhardt and Lutken, 1862. 
·(Figs. 102-03) 
Ischnocnema Reinhardt and Lutken, 1862, Vid. Meddel. 
Na turh., Faren., 1861 :·239 [ Type-species by monotypy, 
Leiuperus verrucosus Reinhardt and L~tken, 1862]. 
/ ~ Oreobates Jimenez de la Espada, 1872, An. Soc. Espanola 
Hist. Nat., 1:87 [Type-sp~cies by monotypy, Oreobates 
guixensis JimC:nez de la Espa·da, 1872]. 
Diagnostic definition.-- (7) omosternum moderate-sized; 
(9) maxillary arch toothed; (10) ~lary processes of premaxillae 
directed dorsally,. moderately wide at base; ( 11) palatal 
shelf of premaxilla relatively deep, notched;· ( 1 2) 
facial lobe of maxilla deep, not exostosed; (13) palatal 
shelf of maxilla relatively narrow, pterygoid process 
large; (15) nasals very large, in broad median contact; 
I 
532 
(16) nasals separated from maxillae and pterygoids; (19) 
frontoparietals only slightly ornamented; (20) 
frontoparietals not fused to proEtics; (22) epiotic eminences 
poorly defined; (23) cristae paroticae relatively long 
and narrow; (24) zygomatic rarnus of. squamos~l relatively 
long, widely separated from maxiila; (25) otic rarnus 
of squamosal slightly shorter than zygornatic ramus, 
expanded medialiy into srna.11 otic plate; ( 26) 
0 . 
squamosal-maxillary angle about 50; (27) colurnella present; 
(28) prevomers large, entire, toothed, narrowly separated 
medially; (29) palatines large, broad, separated medially, 
bearing odontoid ridge in guixensis; (30) sphenethmoid 
entire, extending anteriorly beneath posterior edge of 
nasals; (31) anterior ramus of parasphenoid relatively 
narrow, not keeled medially; (32) parasphenoid alae 
oriented at right angles to anterior ramus, slightly 
overlapped laterally by median rami of pterygoids; (33) 
pterygoids moderate-sized, anterior rami long, reaching 
palutines; (34) occipital condyles small, on small stalks, 
widely separated medially; (36) terminal phalanges 
knobbed; (37) alary processes of hyoid plate on narrow 
stalks; (40) ill• depressor rnandibulae in two slips; (42) 
males with median subgular vocal sac; (43) body lacking 
glands; (44) tongue large, oval, posterior edge free; 
(45) toes lacking webbing, digital tips narrow, first 
finger longer than second; (46 - 48) (49) ~dults to 55 
mm. SVL; (50) tympanum visible externally. 
Composition.-- Two species are presently known 
(guixensis and verrucosus). 
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Distribution.-- Western edge of the Amazon basin 
in Ecuador, northeastern Peru, and adjacent Brasil 
(guixensis), and in the coastal Serras of southeastern 
Brasil (verrucosus). Both species are found in forested· 
habitats. 
Remarks.-- As mentioned before (Hylactouhryne ! 
account), Ischnocnema is very similar to Hylactophryne; the 
two genera are here separated on th~ basis of trivial 
external characters, geography, and a lack of knowledge 
concerning breeding behavior and biology. The similarities 
in morphology between these two geographically isolated 
groups of eleutherodactyline frogs is suggestive of an 
independent origin of each from an Eleutherodactylus 
stock through a departure from the arboreal adaptive zone. 
Typical Eleutherodactylus have toe pads (and are frequently 
mistaken for hylids by the uninitiated· herpetologist) 
and are usually semi-arboreal or arboreal in habits. 
Both Hylactophryne and Ischnocnema are terrestrial frogs; 
the former lives· in arid, non~forested regions and the 
latter lives in moist, forested environments. 
Hylactophryne and Ischnocnema may represent relicts 
of a formerly wide-spread eleutherodactyline stock from 
which more successful genera (Eleutherodactylus) evolved. 
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At present, too little is known of the osteology of 
Eleutherodactylus to determine the evolutionary directions. 
Niceforonia Goin and Cochran, 1963 
(Fig. 104) 
Niceforonia Goin and Cochran, 1963, Proc. California Acad. 
Sci., 17:499 [Type-species by original.designation, 
Niceforonia ~ Goin and Cochran, 1963]. 
Diagnostic definition.-- (7) .omosternum moderate-sized;· 
(9) maxillary arch toothed; (10) alary processes of 
I 
prernaxillae directed dorsally, relatively broad at base; 
(11) palatal shelf· of premaxilla broad, deeply notched; 
( 12·) facial lobe of maxilla deep anteriorly, .taperi'ng 
posteriorly; (13) palatal shelf of maxilla broad, pterygoid 
process moderate-sized; (15) nasals small, narrowly separated 
medially; (16) nasals in contact with maxillae, not with 
pterygoids; (19) frontoparietals not ornamented; (20) 
frontoparietals not fused with pro8tics; (22) epiotic 
eminences obsolete; ·(23) cristae paroticae broad, stocky; 
(24) zygomatic ramus of squamosal of moderate length, 
widely separated from maxilla; (25) otic ramus of squamosal 
long, expanded medially into small otic plate; (26) 
squamosal-max11iary angle· about 55°; (27) columella 
present in most species, absent in montia, probably absent 
in simonsii; (28) prevomers toothed or not, entire, 
relatively large, separated medially; (29) palatin·es 
Figure 104. Lateral, dorsal, and ventral views 




slender, separated medially; (30) sphenethmoid entire, 
extending 8nteriorly beyond anterior edge of nasals; 
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(31) anterior ramus of parasphenoid broad, long, not 
keeled medially; (32) parasphenoid alae oriented at right 
angles to anterior ramus, short, not overlapped laterallt 
by median rami of pterygoids; (33) pterygoids small, 
median rami short, anterior rami relatively long, not 
reaching palatines; (34) occipital condyles relatively 
small, stalked, widely separated medially; (36) terminal 
phalanges knobbed; (37) alary processes on hyoid plate 
on narrow stalksi (40) ~· depressor mandibulae in two slips; 
(42) males with large median subgular vocal sac; (43) 
body lacking glands; (44) tongue large, round, free at 
posterior edge; (45) toes lacking webbing and lateral 
fringes, digital tips narrow; (46 - 48) (49) adults 
small, less than 30 mm. SVL; (50) tympanum visible 
externally, concealed, absent (montia), or possibly 
absent (simonsii). 
·Oomnositioh.-- Lynch (1968d) includ.ed N. ~' N. 
festae, and!~ montia as definite members of the genus and 
referred li• columbiana and li• simonsii to the genus. Based 
on examination df:paratypes of Eupsonh~s wettsteini by 
stereo-radiographs, I now include that species in 
Niceforonia. Oei 1 s (1968b) Syrrhophus laplacai is 
probably a member of Niceforonia as well. 
Distribution.-- High elevations in the Andes of 
Colombia, Ecuador; Peru, and Bolivia. 
Remarks.-- Goin and Cochran (1963) considered 
Niceforonia to be most closely allied to Eupsophus. 
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In external characters, Eupsophus and Niceforonia cannot 
be separated. The cervical cotylar arrangement and the 
median separation of the occipital condyles suggests that 
Niceforonia is more closely related to the Eleutherodactylini 
than to the Alsodini. The breeding biology of Niceforonia 
is unknown, but the large eggs are suggestive of diract 
development. The very distinctive sphenethmoid of 
Niceforonia is duplicated by at least one species of 
Eleutherodactylus (bogotensis). Niceforonia is separated 
from Eleutherodactylus because the digital tips are,· 
narrow, there is no terminal transverse groove on the 
\ 
digital tips, and t~e terminal phalanges are knobbed. 
The slight median separation of the nasal bones in 
Niceforonia occurs in several groups of Eleutherodactylus, 
although the trait is uncommon in Eleutherodactylus. 
The other eleutherodactylines with knobbed terminal 
phalanges (Amblyphrynus, Holoaden, Hylactophryne, and 
Ischnocnema) are distinctive when compared with Niceforonia, 
although Holoaden resembles Niceforonia in the arrangement 
of the cranial bones. This osteolo~ical similarity possibly 
reflects convergence in view of the dissimilar morphology 
of the hyoid plates of these two genera. 
Sminthillus Barbour and Noble, 1920 
(Fig. 105) 
Sminthillus Barbour and Noble, 1920, Bull. Mus. Comp~ 
Zool., 63:402 [Type-species by original designation, 
Phyllobates limbatus Cope, 1862]. 
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Diaenostic definition.-- (7) omosternum small, 
elongate; (9) maxillary arch edentate; (10) alary processes 
of premaxillae directed dorsolaterally, short, broad at 
base; (11) palatal shelf broad, deeply dissected; (12) 
facial lobe of maxilla shallow; (13) palatal shelf of 
maxilla of moderate width, _no pterygoid process; (15) 
nasals small, narrowly separated medi~lly; (16) nasals 
in tenuous contact with maxillae, separated from pterygoids; 
(19) frontoparietals not ornamented; (20) frontoparietals 
fused to pro6tics; (22) epiotic eminences present, small; 
(23) cristae paroticae very broad, stocky; (24) zygomatic 
ramus of squamosal very short, knobbed; (25) otic ramus 
of squamosal very long, no otic plate; (26) 
squamosal-maxillary angle about 60°; (27) columella 
present; (28) prevomers minute, greatly reduced in size, 
entire, widely separated medially; (29) palatines slender, 
widely separated medially, lateral. to prevomers; (30) 
spehenthrooid entire, extending anteriorly to middle of 
nasals; (31) anterior ramus of pa.rasyihenoid narrow, not 
keeled medially; (32) parasphenoid alae slightly deflected 
Posteriorly, very short, not overlapped laterally by 
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median rami of pterygoids; (33) pterygoids very small, 
median and posterior rami short, anterior rami relatively 
long, extending to middle of orbit; (34) occipital condyles 
small, stalked, widely separated medially; (36) terminal 
phalanges T-shaped; (37) hyoid plate lacking alary processes; 
(40) m• depressor maridibulae in two slips; (42) males with 
median subgular vocal sac; (43) body lacking glands; (44) 
tongue narrow, posterior one-third free; (45) toes lacking 
webbing and lateral fringes, digital tips bear pads; (49) 
adults small, less than 15 mm. SVL; (50) tympanum visible 
externally. 
Composition.-- Monotypic (~. limbatus) with two 
subspecies. 
Distribution.-- Cuba. 
Remarks.-- Sminthillus is closely related to the 
West Indian species of Eleutherodactylus and is most 
similar to the~. auriculatus group or to the!• dimidiatus 
group (as defined by Shreve and Williams, 1963). Sminthillus 
differs from the Alpha division of Eleutherodactylus in 
two characters--the loss of teeth and the loss of the 
alary processes of the hyoid plate. Barbour and Noble 
(1920) considered Sminthillus a dendrobatid or ranoiJ 
I 
derivative, but Griffiths (1959) demonstrated that the 
genus was closely related to Eleutherodactylus, an opinion 
often voiced by Noble (e.g., 1931). 
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Figure· 105. Lateral (x 14.5), dorsal (x 35), 





Sminthillus was named by Barbour and Noble (1920) 
on the basis of a partial epicoracoidal fusion. However, 
the fusion is not as great as maintained by Noble (1926a, 
1931) and occurs in many more frogs than he believed. 
I consider the presence of the fusion to reflect more 
accurately the care of a dissection than morpholbgical 
divergence. The other ~wo species named in Sminthillus 
are·now placed in other genera--the Peruvian species 
(peruvianus) is placed in the Beta division of 
Eleutherodactylus (see pp. 507 - 509) and the Brasilian 
species (brasiliensis) is the only species of the genus 
Euparkerella. 
Syrrhophus Cope, 1878 
(Fig. 106) 
Epirhexis Cope, 1866, J. Acad. Nat. Sci. Philadelphia,· 
6:96 [Type-species by original designation, Batrachyla 
longipes Baird,. 1859; suppression of the generic name 
requested by Lynch, 1967]. 
Sy~rhophus Cope, 1878, Amer. Nat., 12:253 [Type-species 
by monotypy, Syrrhophus marnockii Cope, 1878]. 
Malachylodes Cope, 1879, Proc. Amer. Philos. Soc., 18:264 
[Typ~-species by monotypy, Malachylortes guttilatus 
Cope, 1879]. 
,§_yrrhopus Boulenger, 1888, Proc. Zool. Soc. London, 
p. 206 [Emendation of Syrrhophus Cope, 1878]. 
Syrrhaphus Gunther, 1901, Biol. Cent.-Amer., Rept. and 
Batr., p. 215 [Emendation of Syrrhophus Cope, 1878; 
hence taking same type-species (marnobkii) and not 
verruculatus as claimed by Gorhnm (1966)]. 
544 
Diagnostic definition.-- (7) omosternum moderate-sized; 
(9) maxillary arch toothed; (10) alary processes of 
premaxillae directed dorsally, relatively narrow at base; 
(11) palatal shelf of premaxilla broad, deeply dissected; 
(12) facial lobe of maxilla shallow; (13) palatal shelf 
of maxilla broad anteriorly, narrowing posteriorly, no 
pterygoia· process; (15) nasals large, in broad median 
contact; (16) nasals not in contact with maxillae or 
pterygoids; (19) frontoparietal not ornamented; (20) 
frontoparietal fused to prootic; (22) epiotic eminences 
obsolete; (23) cristae paroticae short, broad; (24) 
zygomatic ramus of squamosal very slender; relatively 
short; (25) otic rumus of squamosal elongated, not fprming, 
otic pl~te; (26) squam~sal-maxillary. angle about 65°; 
I 
(27) columella present; (28) prevomers reduced in size, 
I 
dentigerous ramus lost, widely separated medially, or 
dentigerous rami present, bearing a few teeth; (29) 
palatines narrow, separated medially, ·in contact with 
maxillae; (30) sphenethmoid entire, extending anteriorly 
beneath posterior edge of nasals; (31) anterior ramus of. 
Parasphenoid broad, not keeled medially; (32) parasphenoid 
alae deflected posteriorly, short, widely separated from 
Figure 106. Lateral and dorsal views of skull 





median rami of pterygoids; (33) pterygoids slender, all 
rami short; (34) occipital condyles small, not stalked, 
widely separated medially; (36) terminal phalanges 
T-shaped; (37) alary processes of hyoid plate on narrow 
stalks; (40) m• depressor mandibulae in two slips; (42) 
males with or without large median subgular vocal sac; 
(43) axillary and/or inguinal glands present; (44) 
tongue narrow to r~latively broad and rounded, posterior 
edge free; (45) toes lacking webbing, bearing lateral 
fringes or not, digital tips very slightly to broadly 
dilated into pads; (49) adults 16 - 40 mm. SVL; (50) 
tympanum concealed or visible externally. 
Composition.-- Lynch (1969b) recognized 12 species, 
two of which are polytypic: cystignathoides, dennisi, 
ruttilatus, interorbitalis, leprus, longipes, marnockii, 
modestus, nivocolimae, pipilans, rubrimaculatus, and 
verrucipes. 
Distribution.-- Discontinuous in the Pacific 
lowlands from Sinaloa, Mefxico~ to El Salvador, also 
in the eastern lowlands of MC:xico from the Edwards Plateau 
of Texas to British Honduras. Highland species occur 
along the Sierra Madre Oriental up to 2000 meters. 
Remarks.-- Lynch (1968a, 1969b) discussed the 
generic separation of Eleutherodactylus, Syrrhonhus, and 
Tomodactylus. In external characters, Syrrhophus is not 
separable from all Eleutherodactylus. The osteological 
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peculiarities of Syr!hophus are duplicated by Tomodactylus 
and the Alpha division of Eleutherodactylus. Syrrhophus 
and Tomodactylus are distinguished in some external 
characters ( lumbar gland, arrange!l1ent of the supernumerary 
plantar tubercles) and by one paedomorphic skeletal 
character--the sphenethmoid is usually divided in 
Tomodactylus and is entire in Svrrhonhus. The division 
of the sphenethmoid is a paedomorphic feature and therefore 
should not be given undue weight in any classification. 
The separation of Syrrhophus and Tornodactylus as distinct 
genera is a debatable point, and I retain them as generically 
distinct only as a matter of convenience. The choracter 
of the glands used by Lynch (1968a) to separate the two 
genera tends to be less diagnostic when the species of 
. / 
the two genera from northwestern Mexico are compared (S. 
interorbitalis, ~. modestus, T. saxatilis). 
Until a comprehensive revision of the genus 
Eleutherodactylus is completed and the skeletons of the 
majority of species studied, it will not be possible to 
argue definitively whether the. genera Syrrhophus and 
Tomodactylus are derivatives of the Alpha or the Beta 
divisions of Eleutherodactylus. In an attempt to clarify 
this point, I studied representatives of all species groups 
of Central American Eleutherodactylus and found no group 
which exhibits the osteological characteristics of the 
Alpha division. If Syrrhophus and Tomodactylus were 
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derivatives of the South American groups of the Alpha 
division, one might expect some relict species to be 
distribut~d in parts of Lower Central America. However, 
all Central American species of Eleutherodactylus examined 
by me are Beta division Eleutherodactylus, as are those 
species of the genus found in the Choct of Colombia and 
Ecuador. Therefore I suggest that the Mexican SyrrhQ.£~ 
and Tomodactylus are more closely related to the West 
Indian Eleutherodactylus (Alpha division) than to any other 
groups of the genus. Within the Alpha division, the 
auriculatus group most closely approaches the morphology 
of the endemic Mexican eleutherodactyline genera Syrrhophus 
and Tomodactylus. 




Tomodactylus Gunther, 1901, Biol. Centr.-Amer., Rept. and 
Batr., p. 219 [Type-species by monotypy, Tomodactylus 
amulae Giinther, 1901]. 
·n1agnostic definition.-- (7) omosternum moderate-sized; 
(9) maxillary.·arch toothed; .(10) alary processes of premaxillae 
directed dorsally, broad at base;. (11) palatal 
shelf of premaxil~a nnjrow, palatal. p~ocess elongate; (12) 
.facial lobe of maxilla shallow; (13) palatal shelf of 
maxilla narrqw, pterygoid process moderate-sized; (15) 
nasals large., in broad madian. co~tact; (16) nasals not 
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Figure 107. Lateral, dorsal, and ventral views of 
skull of a female Tomodactylus nitidus (KU 102649, x 8). 
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in contact with maxillae or pterygoids; (18) frontoparietal 
fontanelle absent in adults, often present in young males; 
(19) frontoparietals not ornamented; (20) frontoparietal 
fused to pro~tic; (22) epiotic eminences obsolete; (23) 
cristae paroticae short and stocky; (24) zygomatic ramus 
of squamosal sliver-like, very short; (25) otic ramus of 
squamosal very long, no otic plate; (26) squamosal-maxillary 
angle 50 - 60°; (27) columella present; (28) prevomers 
reduced in size, edentate, widely separated medially; (29) 
palatines slender, widely separated medially; (30) 
sphenethmoid usually divided, not extending anteriorly 
to nasals; (31) anterior ramus of parasphenoid relatively 
broad, not keeled medially; (32) parasphenoid alae 
deflected posteriorly, short, not overlapped by median 
rami of pterygoids; (33) pterygoids slender, all rami 
short; (34) occipital condyles small, not or but slightly 
stalked, widely separated medially; (36) terminal phalanges 
T-shaped; (37) alary processes of hyoid plate on narrow 
stalks; (40) ~· depressor mandibulae in two slips; (42) 
males with large, median, subgular vocal sac; (43) 
lumbar gland usually well defined, axillary glands sometimes 
present; (44) tongue relatively small, na~row, posterior 
edge free; (45) toes lacking webbing, digital tips slightly 
\ 
to broadly dilated; (49) adults 21 - 31 mm. SVL; (50) 
tympanum visible externally. 
Composition.-- The genus was revised by Dixon 
(1957) and two species were subsequently named. Nine 
species ar~ presently recognized: albolabris, 
angustidip;itorum, dilatu~, fus™, grandis, nitidus (3 
subspecies), rufescens, saxatilis, and syristes. Dixon 
and Webb (1966) bri~fly commented on an unnamed species 
/ from Nevada de Oolima, Jalisco, Mexico. 
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Distribution.-- The Cordillera Volcinica of Me'xico 
from western Veracruz to Oolima; .the Oaxacan Plateau, the 
Sierra Madre del Sur of Oaxaca and Guerrero, and the 
/ 
Pacific lowlands from Sinaloa to Michoacan. The genus 
is largely allopatric to Syrrhophus. 
Remarks. -- Gallardo ( 1965) 'placed Tomooactylus in the 
Leptodactylinae and Syrrhophus ·and Eleutherodactylus in 
the Eleutherodactylinae. This association was based on 
erroneous data concerning the breeding biology of 
Tomodactylus~ 
Tomodactylus is primarily a lower montane genus, 
whe~eas the ·closely related Syrrhophus is primarily a 
lowland genus (Lynch, 1969b), but the two genera are 
sympatric in the lowlands of western Mfxico. The differences 
between them are expressed to the greatest degree in eastern 
I 
arid southern Mexico an~ expres~ed to a lesser degree in 
I western Mexico, suggesting that the generic dichotomy 
I occurred in western Mexico. 
Tribe incertae ~edis 
Scythrophrys new genus 
~-species.~- Zachaenus.sawavae Cochran, 1953. 
The following characteri~tics of the diagnostic 
definition are observable: (1) sternum cartilaginous; 
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(2) vertebral shield l~cking; (6) cranial·bones not 
dermostosed; (7) omosternum small; (8) sacral diapophyses 
rounded; (9) maxillary arch toothed, teeth blunt, pedicellate; 
(14) )maxillary arch complete;· (18) frontoparietal fontanelle 
lacking; (21) temporal arcade lacking; (24) zygomatic ramus 
of squamosal relatively long, widely separated from maxilla; 
(28) prevomers toothed, dentlgerous processes large, 
transversely elongate, situated posterior to choanae,,; 
(36) terminal phalanges apparently knobbed; (40) fil· 
depressor mandibulae in two slips, pars tympanicus very 
large,~· scanularis minute; (41) ·pupil horizontal; (43) 
body lacking glands; (44) tongue relatively· large, posterior 
edge free; (45) toes lacking webb~ng but have lateral 
fringes, outer metatarsal· tubercle present, inner metatarsal 
tubercle not enlarged or spade-like, digital tips narrow 
on fingers, tho~e of toes sli~htly dilated, thumb very 
short; (49) single adult female known is 16.9 mm., SVL; 
(50) tympanum concealed. 
Etymology.-- Greek, scythros + phryne, meaning 
0 sullen toad". 
I 
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Remarks.-~ A single specimen of this southeastern 
Brasilian frog is kno'h"!l; it was named as a member of 
Zachaenus by Cochran (1953). In external appearance, 
the froe; resembles Physalaernus (maculiventris group) 
or Paratelmatobius and, in some respects, Zachaenus. 
Cochran (1953) considered the small tubercles on the upper 
eyelid as indicative of some relationship with Zachaenus 
but noted the many points of disagreement between parvulus 
and sawayae. The most striking difference between the 
two species is seen in the length and shape of the fingers 
(Fig. 94). The very short thumb of Scythrophrys is suggestive 
of a reduced phalangeal formula for the hand. The tympanum 
is recessed and smaller than indicated by Cochran (1953). 
Scythrophrys is placed with confidence in the 
Telmatobiinae but is not assigned to any tribe, because 
many characters are not known.· Based on the available 
information, I consider the genus to belong either to 
the Grypiscini or: Elautherodactylini, but until the 
osteology and breeding biology of Scythrophrys are known, 
definite assignment to a tribe would be presumptuous. 
Cochran's (1953) description of the holotype 
(USNM 125530) is rela~ively accurate. My measurements 
of the holotype differ somewhat fro~ hers, reflecting 
either differe~ces in techniques or possibly shrinkage. 
I recorded the following measurements (in millimeters): 
snout-vent length 16~9, shank length 8.4, head width 6.3, 
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head length 5.6,.eye length l .9, eyelid width l .7, and 
interorbital distance 2.6. A few cranial characters are 
visible through a small tear in the skin of the head. 
The frontoparietals are broad and a fontanelle is· lacking. 
The nasals appear to be relatively large and in median 
contact. Two characters of the foot were not mentioned 
by Cochran. There is a small calcar on the heel and a 
narrow outer tarsal fold extending for the length of the 
tarsus onto the fifth toe. 
ELOSIINAE Miranda-Ribeiro, 1926 . 
Elosiidae Miranda-Ribeiro, 1926:27. 
Elosiinae: Noble, 1931:504. Gallardo, 1965:84. 
i· 
Miranda-Ribeiro (1926) proposed the Elosiidae for 
three genera; the concept and content of the group has 
remained unchanged since its proposal. Three genera are 
presently included in the subfamily: ,Crossodactylus, 
Hylodes (= Elosia auctorum), and Megaelosia. Cochran (1938) 
named Crossodactvlodes, which she considered possibly 
related to the elosiines. She thought that the digital 
morphology of Crossodaotylodes indicated that the genus 
exhibited primitive elosiine characters. The apparent 
dorsal dermal glands on the diei_tal pads of Crossodactylodes 
are artifacts reflectin~ the Y-shaped terminal phalanges. 
Goin and Cochran (1963) su~gested that Trachyphrynus was 
related to Crossodactylus. I previously discussed this 
point and placed.Trachyphrynus in the synonymy of 
Eleutherodactylus (Lynch, 1968d). 
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Noble (1922, 1931) considered the Elosiinae to be 
a bufonid group. The subfamily was associated with the 
Leptodactylidae by Davis (1936), who pointed out that the 
Bufonidae and Leptodactylidae could be familially 
distinguished. The type-genus of the subfamily, Elosia 
Tschudi, 1838, is a synonym of Hylodes Fitzinger, 1826 
(which is not to be confused with Hvlodes Fitzinger, 1843, 
~ which is a synonym of Eleutherodactylus Dumeril and Bibron, 
1841). The family-group name need not be changed simply 
because the type-genus is a synonym (see Article 40, 
International Code of Zoological Nomenclature, 1961). 
At any rate, the family-group name could not be changed so 
as to be based on Hylodes Fitzinger, 1826, because 
G~nther (1859a) proposed a Hylodidae based on Hylodes 
Fitzinger, 1843. 
Until recently, the subfamily was known only from 
southeastern Brasil and Misiones Province, Argentina, but 
it is now known to occur also in Venezuela (Cerro Duida, 
Guiana Massif). The subfamily is homogeneous morph~logic~liy: 
and is readily distinguished from all other leptodactylid 
groups. The following diagnostic characters are common· 
to the three genera of the Elosiinae: (1) sternum 
cartilaginous, tending to calcify in old adults; (2) 
vertebral shield lacking; (3) transverse processes of 
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anterior ·presacral vertebrae short, those of posterior 
presacral veitebrae also shbrtened; (4) cervical cotylar 
ar!a_ngement type I; (5) cervical and second vertebrae 
not fused; (6) cr~nial bones not in~olved in dermostosis; 
·(7) omosternum present, moderate-sized; (8) sacral 
diapophyses rounded; (9) maxillary arch toothed, teeth 
pointed, pedicellate;· (12) faOi~l lobe of maxilla shallow; 
(13) palatal shelf of maxilla narrow, no pterygoid process; 
(15) nasals small, widely separated medially; (17) nasals 
not in contact with frontoparietals; (18) frontoparietal 
fontanelle lacking; (19) frontopa~ieials not ornamented; 
(21) temporal arcade lacking; (23) carotid artery.passes 
dorsal to skull ~ones; (27) columella present; (30) 
spbenethmoid very· l~rge, entire, extending anteriorly 
to anterior edge of nasals; (~6) terminal phalanges T-shaped; 
(37) alary processes of hyoid plate on narrow stalks; (38) · 
cricoid cartilage not divided ventrally; (39) ill• 
]etrohyoideus anterior and~· sternohyoideus insert on 
lateral edge of hyoid plate; (40) ~· depressor mandibulae 
in two slips; (41) pupil horizontai; (43) body lacking 
glands; (44) tongue large, not notc~~d, posterior edge 
free; (45) toes bearing large late~al fringes, large 
flap-like tarsal fold pres~nt; outer metatarsal tubercle 
Present, inner metatarsal tubercle not spade-like, digital 
/' 
tips broad; ( 46 )_ larvae with 2/3 tooth .rows, labial papillae 
broadly interrupted anteriorly; (47). amplexus axillary in 
known species; (48) eggs small, numerous, laid in moist 
terrestrial situations or in ponds or streams; (50) 
559/ 
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tympanum visible externally; (51) each digital pad has a 
pair'of dermal, scute-like glandular pads on dorsal surface. 
The vertebral arches of all elosiines are very non-imbricate 
and the vertebrae and coccyx are poorly ossified. 
The Elosiinae are of particular inteTest in that 
the poison-arrow frogs (Dendrobatidae) are apparently 
derived from this leptodactylid subfamily. The two groups 
agree in cranial morphology, vertebral columns, the T-shaped 
terminal phalanges, the dermal glandular pads on top of 
the digital pads, and in the presence, in at least some 
species of each group, of toxic skin secretions. (the 
secretions of the elosiines have not been chemically 
analyzed)~ The two groups differ in breeding biology 
and in the architecture of the pectoral girdle. 
Crossodactylus best fits my concept of the primitive 
elosiine but has diverged in at least one character--the 
loss 9f the quadratojugal. The genus is distinctive in 
its ranoid pattern of the attachment of the distal tendons 
of the thigh mus~ulature. The ranoid pattern of the thigh 
musculature of Orossodactylus is exactly like that seen in 
the dendrobatids and mitigat~s the importance of one of the 
criteria used by Griffiths (1963) to associate the dcndrobatids 
as a Neotropical subfamily of the Ranidae. Cro~sodactylus 
has a median subgular vocal sac and nuptial asperities 
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(cluster of spines) in the males. This condition is like 
that seen in most Telmatobiinae (excepting the 
Eleutherodactylini which lack nuptial asperities); I 
regard the presence. of vocal sac and nuptial asperities 
as primitive. The tadpoles ·of Crossodactylus have median 
vents in contrast to the dextral vents of the tadpoles 
of Hylodes and Megaelosia. Hylodes and Megaelosia have the 
bufonid pattern of the arrangement of the distal tendons 
of th~ thigh musculature, derived conditions of the vocal 
apparatus, and quadratojugal bones. I envision the 
dendrobatids as having diverged from the Orossodactylus 
stock prior to the loss of the quadratojugal, but after. 
Hylodes and Megaelosia had evolved. 
/ Crossodactx.lus Dumeril and Bibron, 1841 
(Fi~ •. 108) 
, / 
Crossodactylus Dumeril and Bibron, 1841, Erpetologie 
I 
/ / generale, 8:635 [Type-species by monotypy, Crossodactylus 
gaudichaudii Dume'ril and B'ibron, 1841 J. 
Limnocharis Bell, in Darwin, 1843, Zool. Voyage Beagle, 
Reptiles, 5:33 [Type-species by monotypy, Limnocharis 
fuscus Bell, 1843]. 
Tarsopterus Reinhardt and LGtken, 1862, Vid. Meddel. 
Naturh., Faren., 1861:177 [Type-species by monotypy, 
Tarsouterus trachystomus Reinhardt and Lutken, 1862]. 
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Oalamobates Dewitte, 1930, Miss. Biol. Belge Bresil, 2:219 
[Type-species by monotypy, Calamobates boulengeri 
Dewitte, 1930]. 
Diagnostic definition.-- (10) alary processes of 
premaxillae directed anterodorsally and laterally, bioad 
at base; (11) palatal shelf of premaxilla narrow, palatal 
process elongate; (14) maxillary arch incomplete, maxilla 
tapering posteriorly, quadratojugal absent; (16) nasals 
separated from both maxillae and pterygoids; (20) 
frontoparietal fused to pro6tic; (22) epiotic eminences 
moderately distinct; (23) cristae puroticae short, stocky; 
(24) zygomatic ramus of s0uamosal of moderate l0ngth, 
pointed,· widely separated. from maxilla; (25) otic ramus 
of squamosal slightly shorter than zygomatic ramus, no 
otic plate; (26) squamosal-maxillary angle about 50°; 
(28) prevomers m~derately small, separated medially, 
dentigerous ramus lost or not, rarely toothed; (29) 
palatines small, narrow, widely separated medially; (31) 
anterior ramus of parasphenoid short, broad, not keeled 
medially; (32) parasphenoid alae oriented at right angles 
to anterior ramus, .short, widely separated from median 
rami of pterygoids; (33) pterygoids with slender rami, 
anterior rami not reaching palatines; (34) occipital 
condyles small, stalked, widely separated medially; (35) 
mandible lacking odontoids; (42) males with median, 
subgular vocal sac, nuptial spines in a cluster in all 
species; (46) larvae with median v~nt; (49) adults 
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Figure 168. Lateral, dorsal, and ventral views 
of.skull of Crossodactylus ~audi~haudii (KU 92759, x 8). 
/ 
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relatively small, less than 40·rnrn. SVL. 
Composition.-- Six species are presently recognized 
(aeneus, dispar, gaudichaudii~ grandis, schmidti, and 
trachystoma), although some authors favor regarding dispar 
and grandis as conspecific. The most.recent revision of 
the. genus (Cochran, 1955) did not treat Q. grandis B. Lutz, 
1951, or C. sohmidti Gallardo, 1961. 
Distribution.-- South~astern Brasil in the lowlands 
from southern Minas Gera{s to Misiones Province, Argentina. 
Remarks.-~ The. generic. synonymy of Crossodactylus 
has been stable for many years. Uochran (1955) and 
Gallardo (1961) presented studies of intrageneric variation 
and relationships. Orossodaotylus is primitive to the 
other elosiines in tadpole morpho16BY (median vent) and 
in the secondary sex characteristics (~edian subgular 
vocal sac and nuptial asperities), but is ·specialized 
in the loss of the quadratojugal. Hylodes is similar 
to Crossodactylus in having a poorly ossified quadratojuga~, 
l 
but differs from Crossodactylus in th~ other characteristics 
mentioned. 
The rancid pattern of the attachment of the distal 
tendons of the thigb rr.usculature of Crossodactylus 
distinguishes the genus from the other elosiines, as well 
as from all other Neotropical le?todactylids. The thigh 
musculature of Crossodactylus adds yet another character 
· to the impressive list of characters shared by the 
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dendrobatids and Crossodactylus. Noble (1931) argued that 
\ the Dendrobatinae were derived from the bufonid g~nus 
Crossodactylus, because he found the digital pad structure 
of the·two groups to be identical and to exist in no other 
Neotropical bufonoid frogs. Noble argued that the condition 
of the epicoracoidal cartilages of Crossodactylus is 
precursorial to the condition seen in developing Phyllobates 
(= Colostethus) subpunctatus. Noble considered his data 
adequate to demonstrate that the firmisternal dendrobatids 
passed through an arctferal condition in ontogeny. 
Griffiths (1959, 1963) s~ught to ally the dendrobatids 
with ranids and argued that the dendrobatids do not pass 
through an arciferal stage in development. The developmental 
pattern of the·pectoral girdle exhibited by Oolostethus 
subnunctatus is clearly ranoid. My own study of this 
subject completely supports that of Griffiths. 
Griffiths (1963) rejected Noble's argument that the 
thigh musculature was of primary importance in anuran 
classification, but cited the thigh musculature as 
additional evidence supporting his contention that 
dendrobatids are a ranid subfamily. Griffiths cited 
the similar development of the digital pads of the 
Petropedetinae (Ranidae) as ~upportive evid.ence for the 
close relationship b~tween the dendrobatids and ranids. 
His argument requires that we ignore the many similarities 
between elosiines and dendrobatids and regard several 
"· 
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character complexes as evolving iri a parallel fashion 
in leptodactylids and ranids. Associating the dendrobatids 
with the bufonoids requires that we regard the firmisternal 
pectoral girdles of. dendrobatids and ranids to have been 
independently evolved. This position is made less 
objectionable by the occurrence of a nearly complete 
transition from arcifery·to firmisterny within the 
Neotropical Bufonidae. Noble's (1922) position that the 
firmisternal pectoral girdle has appeared more than once 
is regarded as correct. 
Griffiths (1963) cited several other characters 
as exclusively rancid. The bursa angularis oris is not 
restricted to den<lrobatids and ranids ~s Griffiths stated 
but occurs in most, if not· all, groups of advanced frogs 
(Baldauf and Tanzer, 1965, Trueb, 1966, 1968, 1969, and / 
Starrett, 1 968) ~ 
The dendrobatids are amply distinct from the 
elosiine leptodactylids. I do not intend to present an 
argument that the two families ought to be combined, 
because I think that there is value in recognizing the 
small, brightly colored, poisonous Neotropical dendrobatid 
frogs as familially distinct.· The dendrobatids have lost 
the palatines, which are retained, although they are small, 
in elosiine lept~dactylids. The firmisternal architecture 
of the pectoral girdle of dendrobatids is markedly 
different from the arcifcral architecture exhibited by all 
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leptodactylids. The breeding behavior and biology of the 
dendrobatids is ·not unique among frogs but is very 
different from that of the elosiine leptodactylids. 
Dendrobatid tadpoles usually have 2/3 tooth rows, ~lthoush 
several species have reduced numbers (Starrett, 1960). 
The tadpoles of all dendrobatids have a broad anterior 
interruption of the labial papillae as do.most leptodactylids. 
Dendrobates has either a median or dextral vent, whereas 
all known tadpoles of Colostethus and Phyllobates h~ve 
dextral.vents. 
. Hylodes Fi tzinger, 1826 
(Fig. 1 09) 
Hylooes Fitzin,~er, 1826, Neue Class. Rept., p. 38 
[Type-species by monotypy, Hylo0es ranoides (= Hyla 
ranoides Spix, 1824)]. 
Enydrobius Wagler, 1830, Nat. Syst. Arnph., p. 202 
[Substit~te name for Hylodes Fitzinger, 18?6; hence taking 
same type-species]. 
Elosia Tschudi, 1838, Classif. Batr., p. 77 [Type-species 
by monotypy, Elosia nasuta Tschudi, 1838]. 
Scinacodes Fitzinger, 1843, Syst. Rept., p. 32 [Type-species 
by original designation, Hyla nasus Lichtenstein, 
1823]. 
Die~nostic definition.-- (10) alary processes of 
Premaxillae directed anterodorsally and laterally, broad 
at base; (11) palatal shelf of premaxilla relatively 
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narrow, palatal. process relatively small; (14) maxillary 
arch complete, quadratojugal poorly ossified; (16) nasals 
not in contact with maxillae or pterygoids; (20) 
frontoparietals fused to prootics; (22) epiotic eminences 
moderately distinct; (23) cristae paroticae short, 
stocky; ( 24) zygomatic ramus of squamosal short, 'truncate, 
wid~ly separated from maxilla; (25) otic ramus of squamosal 
ab~ut as long as zyogmatic ramus, not expanded into otic 
plate; ('26) squamo_sal-maxillary angle about 40°; (28) 
prevomers entire, toothed, separated medially; (29) 
palatines long, narrow, widely separated medially; (31) 
anterior ramus of parasphenoid short, broad, keeled 
medially in at least some species; (32) p~rasphenoid 
alae oriented at right angles to anterior ramus, narrowly 
overlapped laterally by median rami of pteryioids; (33) 
pterygoids relatively small, rami slender, anterior rami 
elongate, reaching palatines; (34) occipital condyles 
small, not stalked, widely separated medially; (35) 
mandible lacking odontoids; (42) male~ with paired, 
lateral, membranous vocal sacs, absent in one species, 
and with nuptial asperities in a pad on thumb; (46) 
larvae with dextral vent; (49) adults 30 - 45 mm. SVL. 
Composition.-- Bokermann (1966) listed nine species 
(aspera, glabrus, lriteristri~atus, mag~lhaesi, mertensi, 
meridionalis, nasus, perplicatus, and pulcher) in the 
Figure 109~. Lat~ral, dorsal, and ventral views 




genus, then kno·h'11 only from southeastern Brasil. Gorham 
(1966) listed glabrus as a synonym of· lateristrigatus .and 
meridionalis as a. subspecies .of nasus. Bokermann ( 1967) 
named an additional species from Rio de Janeiro (ornata), 
and Rivero (1968) named duidensis from Venezuela. All 
of these authors used the gerieric name Elosia, as did 
Cochran (1955) in her study of the species of southeastern 
Brasil. 
Distribution.-- Coastal southern and southeastern 
Brasil from Rio Grande do Sul north to Minas Gera{s. 
One species occurs on Cerro Duida in amazonian Venezuela. 
Remarks.-- Frogs of this·· genus exhibit relatively 
little intrageneric variation and have been recognized 
as a distinctiie generic ~nit for many decades. The 
nomenclatorial problems of the genu~ are by ~o means / 
minor. Myers (1962) pointed out that the proper generic 
name for these frogs is Hylodes Fitzinger, 1826, and not 
Elosia Tschudi, 1838, the name which had been applied more 
or less universally for 60 years. The usage of one generic 
name in preference to another in a significant work 
must be taken into account when dealing with any question 
of priority and/or nomenclatorial stability. It is therefore 
significant that Cochran (1955) used Elosia in her 
important study of the frogs of southeastern Brasil. 
However, the argument against usage of Hylodes as the 
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proper generic name is based on the fact that Fitzinger 
proposed Hvlodes twice, each time with a different 
type-species. Fitzinger (1826) proposed Hylodes for Hyla 
ranoides Spix, 1824, a member of the ~roup later named 
Elosia by Tschudi (1838), and in 1843 proposed Hylodes 
for Hylodes martinicensis Tschudi, 1838, the type-sp~cies 
/ of Eleuther~dactylus Dumeril and Bibron, 1841. I am 
in complete agree~ent with Myers (1962), because there 
is no longer any confusion of what Hylodes is--the 
last author to use it in the sense of Fitzinger (1843) 
was Melin (1941 ). We have used Eleutherodactylus as the 
proper generic name since the early part of this century 
when Stejneger (1904) pointed out the synonymies of 
Fitzinger's names. The genus Hylodes (or Elosia) is a 
small one; even the least conservative author would not 
recocnize a dozen species. The genus is restricted in 
distribution, and the species of the genus are relatively 
rare and therefore have not been frequently ~entioned 
in the literature. A nomenclatorial change at the generic 
level creates relatively little instability even when the 
generic name used is one that has a junior homonym that 
is far better known. I do not regard the use of Elosia 
defGnsible while there are two older Generic names 
(Hylodes and Enydrobius) for the group. 
Mepaeiosia Miranda-Ribeiro, 1923 
(Fig. 110) 
Megaelosia Miranda-Ribeiro, 1923, Rev. Mus. Paulista, 
13:819 [Type-species by monotypy, Megaelosia bufonia 
Miranda-Ribeiro, 1923]. 
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DiaCTnostic definition.-- (9) maxillary teeth very 
long; (10) alary processes of premaxillae directed sharply 
posterodorsally; (11) palatal shelf of premaxilla of 
moderate depth, palatal process elonrrate; (14) maxillary 
arch complete, posterior end of maxilla expanded, 
quadratojugal present, deep; (16) nasals in contact with 
maxillae, separated from pterygoids; (20) frontoparietals 
not fused to pro~tics; (22) epiotic eminences obsolete; 
(23) cristae paroticae broad, stocky; (24) zygomatic ramus 
of squamosal long, expanded, in broad contact with maxilla; 
(25) otic ramus of squamosal relatively long, expanded 
medially into small otic plate; (26) squamosal-maxillary 
angle about 15°; (28) prevomers moderate-sized, entire, 
toothed; (29) palatines elongate,"rolatively broad, 
widely separated. me~ially; (31) anterior ramus of 
parasphenoid elongate, narrow, not keeled medially; (32) 
parasphenoid alae deflected posteriorly, broadly overlapped 
~aterally by medinn rami of pterygoids; (33) pterygoids 
large, anterior rami not r~aching middle of orbits; (34) 
occipital condyles mo~erately large, not stalked, narrowly 
separated medially; (35) mandible bearing a serrated 
Figure 110. Lateral, dorsal, and. ventral views 




odontoid ~idge; (42) males lacking vocal sac and nuptial 
asperities; (46) larvae with dextral vent; (49) males 
reach 70 mm., females reach 120 mm. SVL. 
Composition •. -- Monotypic ( goeldi); the type-species 
of the genus is a junior synonym. 
Distribution.-- The Coastal Ranges of southeastern 
;' Brasil (Estados Rio de Janeiro and adjacent Minas Gerais 
and Sao Paulo). 
Remarks.-- Ever since its separation from Hylodes 
(Elosia auctorum), ~2~aelosia has been a poorly defined 
genus. Noble (1.931) and Cochran (1955) remarked that 
Megaelosia was merely a giant Elosia with somewhat enlarged 
maxillary teeth. Cochran (1955) recognized the genus 
because of its greater adult size. 
Megaelosia has. di verged. markedly from .the other 
elosiines. The external morphology of M.· goeldi compels me 
to retain it in the Elosiinae. The skull of this 
monotypic genus is strikingly different from thos~ of the 
other genera of the subfamily (see Figs. 108 - 10). 
In contrust to the rather delicate maxillary arch in the 
other genera of the subfamily, Megaelosia has a large, 
massive maxilla and quadratojugal. The teeth of Megaelosia 
are f~ni-like and much larger than those of the other 
genera of the subfamily. The squamosal architecture of 
Megaelosia is ~ery different from that seen in the other 
elosiines; the zygomatic ramus is enlarged and in broad 
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contact with the maxilla, and the otic. ramus of Megaelosia 
is more like'that see~ i~ the Grypiscini (Telmatobiinae) 
than that in Hylodes or Crossodactylus. The very large 
( compared to thoS'e of the other elo·siines) occipital 
· condyles of Megaelosia are suggestive that the genus is 
primitive. In external morphology, Megaelosia goeldi 
i~ very similar to Hylodes. T~e·tadpoles of the two 
genera are very difficult to separate. These data suggest 
that the two genera are indeed related although the skull 
morphology suggests that the external similarities are 
convergent or parallel. 
LEPTODACTYLINAE Berg, 1896 (1838) 
Oystignathi Tschudi, 1838:78. 
Cystignathidae: Gunther, 1859a:26. 
Pleurodemae Cope, 1866:95. 
Paludicolina Mivart, 1869:290. 
Plectromantidae Mi vurt, 1869: 291 • 
Cystignathina: Mivart, 1869:293-94. 
Leptodactylidae Berg, 1896:161 '[.A.replacement name for the 
Cystignathidae, whose type-genus_ ~s a synonym of\ 
Leptodactylus]. 
Cystignathinae: Gadow, 1901:211. 
Paludicolidae: Miranda-Ribeiro, 1926:153 
Leptodactylinae: Noble, 1931:504. 
Pseudopaludicolinae Gallardo, 1965:84. 
/ 
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The unifying cha~acteristic of this subfamily 
is the bony style or osseous plate in the sternum as 
compared with the cartilaginous sterna of the other 
leptodactylids. The group is· st~ictly Neotropica~ and 
ranges south to southern Chile and north to the southern 
United States. For the most part, the group is a lowland 
component. The widespread genus Leptodactylus rarely 
reaches elevations above 1000 meters. The genus Pleurodema 
occurs in the Andean system in Chile, Bolivia and southern 
Peru, and therefore reaches elevations exceeding 4000 
meters. Even at these elevationst the group breeds in 
ponds. The pond-breeding habits of the Leptodactylinae 
have restricted the dispersal of the group to lower 
elevations.· Many of the species of the subfamily are the 
wide-spread, comw.on, lowland frogs encountered in most 
tropical situations in the Americas. 
The following characteristics of the diagnostic 
definitions are common to all ten of the incl~ded genera:· 
(1) sternum containing an osseous element; ·(2) vertebral 
shield lacking; .(3) transverse processes of anterior 
presacral vertebrae not expanded or shortened; (5) cervica~ 
and second vertebrae not fused; (6) cranial bones not 
involved in dermostosis; (7) ornosternum present, manubrium 
expanded in all genera except Paratelmatobius and Physalaemus; 
( 9) maxillary arch usually toothed, if present,- teeth 
blunt; pedicellate; (11) palatal process of premaxilla 
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long; (20) frontoparietal not fused to prootic; (21) 
temporal arcade lacking; (23) carotid artery passes dorsal 
to skull bones; {24) zygoinatic ramus of squamosal widely 
separated from maxilla; (30) sphenethmoid entire; (35) 
mandible lacking odontoids; (38) cricoid cartilage not 
divided ventrally; (40) ~· rtepressor mandibulae in two 
slips; (44) posterior edge of tongue free; (45) outer 
metatarsal tuber~le present; (47) amplexus axillary in 
all observed species. 
Most herpetologists familiar with the Neotropical 
fauna have recognized two informal groups of aquatic 
breeding leptodactyline frogs--those associat~d with 
Leptodactylus (Hydrolaetare, Leptodactylusi Limnomedusa, 
and Lithodytes) and those long called ttPaludicola 11 
(Enr,,ystomops, Eupemphix, Paratelmato'bius, Physalae·r~us, 
' ' Pleuroderna, and Pseudopaludicola). The rare genus 
Edalorhina is usually associated with the latter group 
but bears consider~ble resemblance to Lithodyies. 
Boulanger {1882) was familiar with most of the 
generic groups here included in the Leptodactylinae. 
Hydrolaetare and Paratelmatobius were described subsequent 
to his studies. Boulenger included Engystomops and 
Eupemphix ln the Bufonidae and incorrectly associated 
furlorina with the Leptoductylinae, because he believed 
that .£• svl va tic a had a. bony sternum. One of the genera 
recognized by Boulanger was Paludicola, which he considered 
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to be wide-spread and generalized. M'hely· (1904) and 
Parker (1927) pointed out the heterogeneity of Boulenger 1 s 
Paludicola and each proposed a partitionins based on 
osteological characters. M,hely divided Paludicola into 
two genera--Paludicol~ and Pleurodema. Parker (1927) 
divided it inio three genera--Physalaemus, Pleurodema, 
I and Pseudopaludicola. Mehely separated Boulenger's 
Paludicola into one group with prevomerine teeth and a 
simple (non-bifurcate) sternal style (Pleurodema) and 
into:another group without prevomerine teeth and with a 
·bifurcate sternal style (Paludicol~). Nieden (1923) 
uncritically followed Mthely's system and included 
I Edalorhina in Pleurorlema. Parker (1927) criticized Mehely's 
arrangement because rel~tively few species had been 
studied; he proposed another~classification of the paludicoline 
frogs based on loss of the prevomerine teeth, loss of the 
quadratojugal, shape of the sternal style, and the presence 
of an antebrachial tubercle. Parker (1927) 6haracterized 
Pseudopaludicola as having an elongate, cartilaginous, 
or calcified sternum. Virtually all subsequent authors 
have repeated Parker's characterization of the sternum of 
Pseudopaludicola (Barrio, 1954, Cochran, 1955, Rivero, 
1961, and Gallardo, 1965). Princ~pally on the basis of 
the cartila5inous sternum and breeding habits, Gallardo 
(1965) proposed a new subfamily for Pseudopaludicola. 
In the present study, at least one specimen of each of 
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five currently recognized species of Pseudopaludicola 
was cleared and ·stained. The sternal style is narrow and 
elongate and is much more dense than the epicoracoldal 
cartilages, but is not more dense than the coracoid 
bones. I consider the sternal style of Pseudopaludicola 
to be osseous. Parker (1927) reported simple and T-shaped 
terminal phalanges in frogs of the genus Pseudopaludicola. 
All specimens which I examined have knobbed terminal· 
phalanges. 
The foam-nesting habits of leptodactylines have been 
known for some time and have been used in the classification 
of the group (Noble, 1 927, Breder, 1 9L~6, Bokermann, 1962). 
Barrio (1954) first reported the ethological differences 
between Physalaemus and Pseudopaludicola. Pseudopaludicola 
lays its eggs singly or in small clumps in water without 
the benefit of a foam-nest. The species of Physalaemus 
(including En3ystomops and Eupemphix) lay their eggs in 
a foam-nest floating on water (Plate 1). Frcigs of the 
genus Leptodactylus also make foam-nests but there is 
considerable variation within the genus. The species 
of the melanonotus and ocellatus groups lay their eggs 
in a foam-nest floating on ·water, as do Physalaemus and 
Pleurodema. The species of the pentadactvlus group differ 
only slightly in that the foam-nest is deposited in pot 
holes filled with water along the ed~es of streams or 
ponds. The species in the fuscus or sibilatrix group 
582 
deposit their eggs in a foam-nest in a burrow, and the 
tadpoles emerge after the nest is inundated. This recalls 
the situation seen in Heleioporus. The frogs of the 
marmoratus group deposit their few, large eggs in a 
terrestrial underground incubating chamber in a foan1-nest. , 
There are no aquatic larvae. Edaioihina has aquatic,lar~a~ 
(R. Etheridge, in litt.). Reproductive data are 
unavailable for Barycholos, Hydrolaetare, Limnomedusa, 
Lithodytes; and.Paratelmatobius. 
The subfamily Leptodactylinae was defined by 
Noble (1931) on the basis of the presence of an osseous 
style in the sternum. Other authors sugg·ested that the 
foam-nesting habits are characteristic of the subfamily, 
but theie authors mistakenly believed that Pseudopaludicola 
is not related to the Leptodactylinae. In view of the 
appearance and variability o;f sternal styles and ·osseous 
plates elsewhere among the Salientia, it can be argued 
that the subfamily Leptodactylinae is poorly defined and 
possibly polyphyletic (see geheric account for Paratelmatobius, 
pp. 628 - 31). Progressively graduated vicinal similarities 
of several characters within this group of genera were 
used to infer relationship through the whole set of genera. 
The sternum is an osseou~ plate in Paratelmatobius 
with a large cartila~inous xiphisternum. In the other 
nine genera of the subfamily, the sternum is a styl~. 
In Pleuroriema the style is relatively broad, and in 
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Limnome~usa, Barycholos, Edalorhina, and Phvsalaemus, 
the style is only sli~htly narrower than that of Pleurodema. 
The sternal style is elongate: and narrow in Hydrolaetare, 
Leptodactylus, Li thodvt~-~, and Pseudopaludicola. I 
consider the presence of a discrete style in the sternum 
as sound evidence of close relationship. The relationships 
of Paratelmutobius are obscure-~it does not ha~e a bony 
style in the sternum. The transverse processes of the 
posterior presacral vertebrae ara _somewhat shortened in 
Lithodytes, Paratelm~tobiu~, Physala~~' Pleurodema, 
and PseudopalucH.9ola, but are not shortened in Barycholos, 
Edalorhina, Hydrolaetare, Le.J?.:t9_9.actylus, or Limnomectusa. / · 
The occipital c6ndyles are relative~y large and narrowly· 
separated in Limnomedusa and Pleurodema. Limnomedusa 
has a type II cervical cotylar arrangement w~ereas, all 
other genera of the subfamily have a type I cervical 
cotylar arrangement. 
I consider Pleurodema most like the primitive 
leptodactyline stock because it has a generalized body 
form, pectoral architecture, skeleton, and tadpole. 
Pleuro~cma is specialized in one interesting character--the 
loss of the quadratojugal. Pleurodema is externally 
similar to Eupsophus, and the external similarity 
reflects the similarity in the osteology of these two 
genera. The two. genera are readily distinguished by the 
loss of the quadratojugal in Pleurodema and the presence of 
a bony style in the sternum of l)let1:r'od.ew~. The tadpole 
of Pleuroc1c:r.a has a n~e(ian vent-, 2/3 tooth r01-.rs, and a 
broad anterior interruption of the labial papillae, 
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as do the tadpoles of t:upsophus. _a.nd Leptodactylns. The 
tadpoles of Physaloemu~ and Pseudop~ludicola have a dextral 
vent, 2/3 tooth ro1rn, and a broad anterior interruption 
of the labial papillae. Noble (1931) suggested that 
Pl1ysal2~enus was the stem genus of the Leptodactylinae, 
but my study suggests that Pleurodema more accurately 
fills this role. Physo.l~~~ has departed from other 
leptodactylines in several morphological features, the 
most strilcing of ~-7hich is ths. hyolaryngeal apparatus. 
Pleuroci~ Tschudi, 183'8 
(Fig. 111) 
Pleurodem;~schudi, 1838, Class. Batr., p. 4i [Type-species 
by monotypy, Pleurode:na bibron:i. Tschudi, 1838] ·• 
/ / / / Leiuperus Dumoril and Bibron, 1841, Erpetologie gcnerale, 
8:420 [Type-species by monotypy, Leiuuerus marmoratus 
Dumlril and Bibron, 1841]. 
Phvsalaemus Fitz.inger (~·Physalaernus Fitzinger, 1826), 
1843, Syst. Rcpt., p. 31 [Typo-species by orieinnl / 
designation, ·cysticn.o.thus bibroni of Dumeril and 
Bibron, 18L~1 (= PJ.0~lro{ie1:1n bibroni Tschudi, 1838)]. 
Lystris Cope, 1868, Proc. Acaa. Nat. Sci. Philadelphia, 
20:312 [Type-species by r:ionotypy, LystriA brnchyor2s. 
Cope, 1868]. 
Diagnostic definiti6n.-- (1) sternum bearing a 
broad, osseous style which tends to bifurcate in large 
adult females; (3) transverse processes of posterior 
presacral vertebrae somewhat shortened; (4) cervical 
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cotylar arrangement type I; (7) omosternum cartilaginous, 
usually not elongated, manubrium large; (8) sacral 
diapophyses slightly dilated; (9) maxillary arch toothed; 
(10) alary processes of premaxillae directed posterodorsally, 
broad at base; (11) palatal shelf of premaxilla broad; 
(12) facial lobe of maxilla deep; (13) palatal shelf' 
of maxilla narrow, pterygoid process· lacking; ( l4) 
maxillary arch incomplete, quadratojugal lacking; (15) 
nasals in median ~ontact, relatively small; (16) nasals 
not in contact with maxillae or pterygoids; (17) nasals 
not in contact with frontoparietals; (18) frontoparietal 
fontanelle large; (19) frontoparietals not ornamented; 
(22) epiotic eminences small; (23) cristae paroticae 
relatively short, narro~; (24) zygomatic ramus of squamosal 
relatively short; (25) otic ramus of squamosal slightly 
longer than zygomatic ramus, no otic plate; (26) 
squamosal-maxillary angle 40 - 45°; (27) columellae 
present; (,28) prevomers relatively large, toothed, narrowly 
separated medially;· (29) palatines relatively narrow, 
arched, narro~ly separated medially; (30) sphenethmoid 
large, extending anteriorly to posterior edge of nasals; 
Figure 111. Lateral, dorsal, and ventral views 




(31) anterior ramus of parasphenoid long, narrow, not 
keeled medially; (32) parasphenoid alae oriented at right 
angles to anterior ~amus, broadly separated from median 
raroi of pterygoids; (33) pterygoids relatively slender, 
anterior rami long, reaching palatines; (34) occipital 
condyles large, not stalked, widely separated medially;. 
(36) terminal phalanges knobbed; (37) alary processes of 
hyoid plate on narro¥ stalks; (39) ~· petrohvoideus 
anterior and~- sternohyoideus insert on lateral edge 
of hyoid plate; (41) pupil horizontal; (42) males with 
median subgular vocal sac, nuptial asperities on thumb; 
(43) lumbar glands present or not; (44) tongue large, 
round; (45) toes lncking webbing, with lateral fringes 
or not, metatarsal tubercles spade-like or not, digital 
tips narrow; (46) larvae with median vent, 2/3 tooth 
rows, labial papillae broadly interrupted anteriorly; 
(48) eggs laid in foaH1-nest in water, small and numerous; 
(49) adults 35 - 65 mrn. SVL; (50) tympanu:n visible 
externally or concealed. 
/. 
Comnosition.-- Ten species are presently·recognized: 
bibroni, brachyops, bufonina, cinerea, darwinii, diplolistris, 
guayapae, marmorata, nebulosa, and tucumana. The widespread 
f. bibroni is probably a composite superspecies. 
Distribution.-- Central Andean Peru south to 
southern Chile and Argent inn. and northeastward to Uruguay, 
along the coastal lowlands of extreme eastern Brasil in 
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non-forested habitats; the arid and semiarid coastal 
belt from the Gunyanas through Venezuela to the Maricaibo 
Basin, the islands north of Venezuela, and in the savanas 
/ of central Panama. 
Remarks.-- With the exception of!• brachyops and 
P. dipl~listriS', frogs of the genus Pleurodema are 
restricted t6 souther~ South Amerio~ ~nd temperate climates; 
.1• diplolistris occurs in the subtropical areas of 
eastern Brasil, and _r.. marmorat2. ranges northward in the 
high Andes to central Peru. Leiuperus verrucosus 
Reinhardt and Lutken ".-ras placed ·1n Pleurodema. by Parlcer 
(1927), who was uncritically followed by all subsequent 
authors. The species is a member of the genus Ischnocnema 
(Telmatobiinae, Eleutherodactylini). 
Parker (1927) included 18 nomin~l species in 
Pleurodema. Since his revision of the genus one new 
species (guayapae) has been named; Pleurodema illota is 
now placed in Eupsophus, and P. mexicanus is an 
Eleutherodactylus. Parker recognized f. pseudophryne 
Philippi and f. montevidinse Philippi, which are now 
considered synonyms off. bibroni and f. darwinii, 
respectively. Parker included Pleurodema coguimbensis in 
Physalaemus, but Cei (1962a) pointed out that it is a 
synonym of J?leuro<lerna bibroni. 
At present, the most pressing systematic problem in 
the genus Pleurodema is the status of the species presently 
/ 
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called P. bibroni and P. cinerea. Sc~midt (1954b) 
recognized R· plebeya Philippi for the southern populations 
now calied P. bibroni. Cei (1962a) combined the two 
nominal species but realized that the complex is seriously 
in need of further study. Pleurodema cinerea is closely 
related to!• bibroni; the twb species are distinguished only 
by the external expression of the tympanum (concealed in 
bibroni, evident in cinerea). The bibroni-cinerea complex 
is much in need of a detailed review. 
. . 
Of the ten species of Pleurodema recognized here, 
five (bibroni, brachyops, bufonina, cinerea, and darwinii) 
have lumbar or lumbo-inguinal glands. These glands are 
well-defined, often brightly patterned, and present in 
both sexes. At ·least some· of these species use the 
glands in a defense posture .. The frog arche~ its I 
back and tucks its head down thus presenting the large, 
patterned glands to a predator or aggressor. In this 
position, the glands appear to be large eyes (Oei, 1962a). 
The lumbar glands are moderate-sized in bibroni, brachyops, 
cinerea, and darwinii, and very large in bufonina. 
Parker (1927) suggested that the species of 
Pleurodema with prevomerine teeth were more primitive than 
'those lacking prevomerine teeth. Like so many other 
herpetologists of the 19th and early 20th centuries, 
Parker (1927) regarded the presence or absence of prevomerine 
teeth as a major character in leptodactylid classification. 
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His primary 11 key character 0 in subdividing the genus was· 
the presence or absence of prevomerine (vomerine) teeth. 
As has been repeatedly pointed out in recent years, the 
prevomerine teeth are readily lost in many groups of 
frogs. The teeth ·may be present but concealed beneath 
the tissue of the palate (as in Eleutherodactylus myersi) 
or they may be lost entirely. In most of the cases where· 
the presence of prevomerine teeth has been reported to 
be variable within a spec:i.es, I have found that the teeth 
are present but concealed beneath the tissue of ,the palate. 
Main (1957) criticized the use of the presence of 
prevomerine teeth as the primary character in the division 
of the species of Orinia into two groups. 
In four species of Pleurodema (bibroni, bufonina, 
cinerea, and ruarmorata), the. metatarsal tubercles are not 
enlarged. In these species, the outer metatarsal tubercle 
is small and conical and the inner metatarsal tubercle 
is an elongate oval. In the other six species of the 
genus, the inner metatarsal tubercle is enlarge4, 
laterally compressed, and spade-like. In these six species, 
the outer metatarsal tubercle is enlarged and either 
compressed (br2.ohyops, a iplolistris, guayapae, and nebulosa) 
or not (darwinii and tucumana). 
Pleuroderna bibroni and cinerea have a short inner 
tarsal fold, and bufonin~ has~ long inner tarsal fold; 
all other species· of the Lenus lack tarsal folds. 
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Pleurodema diplolistris has a prominent tarsal tubercle, 
much like that seen in mariy species of Physalaemus. 
Pleurodema nebulosa has a fimbriated anal flap, whereas 
no other species of the genus has more than a low 
transverse ridge above the anal opening. The significance 
of these characters is not app~rent at this time, although 
the presence of a tarsal fold in bibroni, cinerea, and 
bufonina is suggestive that they are closely related. 
These three species also agree in having lumbar glands 
and in having small, non-compressed metatarsal tubercles. 
Of the eleven species listed in the genus Pleurodema 
by Gorham (1966), two are not included in this genus by 
me: sarrittifer O. Sch;r:idt, 1857, is here treated as a 
species inouierenda, and verr.ucosus Reinhardt and Lutken, 
1862, is placed in the Genus Ischnocnema (Telmatobiinae, 
Eleutherodactylini). 
Limnomedusa Fitzinger, 1843 
(Fig. 112) 
Limnomedusa FitzinGer, 1843, Syst. Rept., p. 31 [Type-species 
by original d.esignation, Cystignathus rnacror;lossus 
/ Dumeril and Bibron, 1841]. 
/ . 
Litopleura Jimenez de la Espada, 1875, Vert. Viaje Pacif., 
Batr., p. 82 [Type-species by monotypy, Litopleura 
mari ti mum Jimdnez de la Espada, 1875]. 
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Dia~nostic definition.-- (1) sternum bearing a broad 
osseous style; (3) transverse processes of posterior 
presacral vertebrae not shortened; (4) cervical cotylar 
arrangement type II; (7) omosternum cartilaginous, 
soiewhat elongated, manubrium large; (8) sacral diapophyses 
round; (9) maxillary arch toothed; (10) alary processes 
of premaxillae directed dorsally, broad at base; (11) 
palatal shelf of premaxilla relatively narrow; (12) 
facial lobe of maxilla moderately deep; (13) palatal shelf 
of maxilla narrow, pterygoid process small; (14) maxillary 
arch· complete; (15) nasals relatively small, narrowly 
separated medially; (16) nasals not in contact with 
maxillae or pterygoids; (17) nasals not in contact with 
frontoparietals; (18) frontoparietal fontanelle large; 
(19) frontoparietals not ornamented; (22) epi-0tic eminences 
moderately large; {23) cristae paroticae short, stocky; 
(24) zygomatic ramus of squamosal short; (25) otic ramus 
of squamosal long, no otic plate; (26) squamosal-maxillary 
angle ~bout 40°; (27) columellae present; (28) prevomers 
small, entire, toothed, widely separated medially; (29) 
palatines slen~er, widely separated medially; (30) 
sphenethmoid not reach.ing nasals; ( 31 ) anterior ramus of 
parasnhenoid narrow, no-t keeled; (32) ·parasphenoid alae 
oriented at right anrles ·to anterior ramus, narrowly 
overlapped latercilly by median raml of pterye;oids; {33) 




Figure 112. Skull of Limnomedusa macroglossa. 
Dorsal, ventral, and lateral views. (KU 92960, x 6). 

reaching palatines; (34) occipital condyles large, not 
stalked, narrowly separated medially; (36) terminal 
phalanges knobbed; (37) hyoid plate lscking alary 
processes; (39) ~. petr6hyoideus anterior and m. 
sternohyoideus insert on lateral edge of hyoid plate; 
pupil vertical; (42) males with median subgular vocal 
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( 41 ) 
/ . 
sac, nuptial asperities on thumb; (43) body free of glands; 
(44) toniue large, round; (45) toes fringed, basally webbed, 
metatarsal tubercles not enlarged, digital tips narrow; 
(46 - 48) (49) adults less tnan 60 m:11. SVL; (50) tympanum 
visible externally. 
Composition.-- Two species are recognized: 
macroglossa and misiones. 
Distribution.-- Coastal lowlands of southern 
Brasil, Uruguay, and adjacent Mlsiones Province, Argentina. 
,I _. 
In Brasil, the genus is ·found in Parana, Santa Catarina, 
and Rio Grande do Sul. 
Remarks.-- Frogs of this genus bear ~onsiderable 
external resembl~nce to Leptodactylus but differ from 
it in having vertical pupils, a nuptial pad on the thumb 
of the male, and a broad sternal style. Lirnnomertusa 
differs from all other leptodactylines in having u type II 
cervical cotylar arrangement. 
Nothing is known of the breeding biology of the 
frogs of this genus. The presence of a nuptial pad on 
the thumb sugr:ests that clasping takes place in water. 
Hydrolaetare Gnllardo, 1963 
(Fies. 113-14) 
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Hydrolaetare Gallardo, 1963, Neotropica, 9:42 [Type-species 
by original desirrnation, Limnomedusa schmidti Cochran 
and Goin, 1959]. 
Diagnostic definition.-- (1) sternum bearing an 
elongate osseous style; (3) transverse processes of 
posterior· presacral vertebrae not shortened; (4) cervical 
cotylar arrangement type I; (7) omosternum large, elongate, 
cartilaginous; (8) sacral diapophyses rounded; (9) 
maxillary arch toothed; (10) alary processes of premaxillae 
directed posterodorsally, broad at base; (11) palatal 
shelf of prernaxilla broad; (12) facial lobe of maxilla 
deep; (13) palatal shelf of maxilla moderately wide, 
no pterygoid process; (14) maxillary arch c~mplcte; (15) 
nasals relatively large, in broad median contact; (16) 
nasals in broad contact with maxillae, separated from 
pterygoids; (17) nasals in bro&d contact with frontoparietals; 
(18) frontoparietal fontanelle lacking; (19) frontoparietal 
bearing sagittal crest, slight exostosis; (22) epiotic 
eminences large posteriorly; (23) cristae parotica~ 
\ . narrow, relatively short; (24) zygomatic ramus of squamosal 
elongate; (25) otic,ramus of squamosal relatively short,· 
expanded medially into small otic plate; (26) 
squamosal-maxillary anele about 30°; (27) columella 
Present; (28) prevomers large, toothed, in median contact; 
Figure 113. Dorsal and lateral views of skull 





Figure 114. Ventral view of skull of Hydrolaetare 
schmidti (KU 110613, x 3). 
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(29) palatines broad, scpaTated medially by anterior ramus 
of parasphenoid, be~ring odontoid ridge; (30) sphenethmoid 
ext~nding anteriorly to middle of nasals; (31) anterior 
ramus of parasphenoid narrow anteriorly, extending to 
between palatines, not keeled medially; (32) parasphenoid 
alae deflected posteriorly, broadly overlapped by median 
rami of pterygoids; (33) pterygoids large, anterior rami 
extending to middle of orbit, prominent ventral flange 
present; (34) occipital condyles of moderate size, not 
stalked, widely separated medially; (36) terminal phalanges 
knobbed; (37) alary processes of hyoid plate wine-like; 
(39) ~· petrohyoideus anteTior and~· sternohyoioeus 
insert on lateral edge of hyoid plate; (41) pupil vertical; 
(42) males with median subgular vocal sac, no nuptial 
asperities; (43) body.lacking gland~; (44) tongLlG' large, 
deeply notched posteriorly; (45) toes fully webbed, 
metatarsal tubercles not enlarged, dieital tips narrow; 
( 46 - 48) { 49) adtil ts large, known spec ime:ns 80 - .1 05 
mm. SVL; (50) tympanum visible externally. 
Comnosition.-- Monotypic. 
Distribution.-- Amazonian South America. 
Remarks.-- Cochran and Goin (1959) named Limnomedusa 
schmidti on the basis of a single speci~en collected near 
Leticia, Colombia. They pointed out that the new species 
was strikingly different from the other two species of 
Limnomeauna. Gallardo (1963) reported additional specimens 
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of the species and named a new genus for it (Hydrolaetare). 
Hydrolaetare and Limnornedusa share only two significant 
characters--vertical pupils and an osseous element in 
the sternum. 
Several osteological characters of Hydrolaetare 
suggest that the genus is allied to the Grypiscinl 
(Telmuiobiinae). As in Cycloramphus and Zachaenus, 
Hydrolaetare·has a relatively deep maxilla and quadratojugal, 
the nasals are ·relatively large, in broad median contact, 
and in broad contact ~ith the maxillae, the nasals are 
. in broad contact w:i th the frontoparietals, the s.kull 
lacks a fontanelle and has a sacittal crest, the zygomatic 
ramus of the squamosal is elongate, and the pterygoid 
bears a ventral flange·.· Unfortunately, reproductive 
data are leaking for Hydrolaetare, but th~ species lacks 
nuptial pads· on the thumb, suggesting that aruplexus occurs 
in terrestrial situations (as in the Grypiscini). The 
three genera now included in the Grypiscini have large, 
cartilaginous sterna, in contrast to the leptodactyline 
sternum of Hv~rolaetare. On the basis of the skull alone, 
I would place Hydrolaetare in the Grypiscini, but the 
sternal apparatus and striking similarity between 
Hydrolaetare and Leptodactylus (ocellntus and pentadactylus 
groups) suggest that the genus is a leptodactyline. 
Hydrolaetare lacks on~ important character of the 
Grypiscini; the otic ramus of the sq~amosal of Hydrolaetare 
is not medially curved to form a broad otic plate. The 
otic plate of Hydrolaetare is small and like that seen 
in the melanonotus, ocellatus, ana pentadactylus groups 
of Leptodact~lus. 
Edalorhina Jim6nez de la'Espada, 1870 
(Fig. 115) 
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Edalorhina Jiminez de la Espada, 1870, J. Sci. Math. Phys. 
Nat.,·Lisboa, 3:58 [Type-species by monotypy, . 
Edalorhina Perezi Jime'nez de la Espada, 1870]. 
Bubonias Cope, 1874, Proc. Acad. Nat. Sci. Philadelphia, 
26:124 [Type-species by monotypy, Bubonias plicifrons 
Cope, 1874]. 
Diagnostic definition.-- (1) sternum bearing broad 
osseous style; (3) transverse processes of posterior 
presacral vertebrae not shortened; (4) cervical cotylar 
arrangement type I; (7) omosternum elongate, cartilaginous, 
manubriurn large; (8) sacral diapophyses rounded; (9) 
maxillary arch toothed; (10) alary processes of premaxillae 
directed dorsally, moderately wide at base; (11) palatal 
shelf of premaxilla of moderate width; (12) facial lobe 
of maxilla deep; (13) palatal shelf of maxilla relatively 
narroN, pteryc;oid process small; (14) maxillary arch 
compl~te; (15) nasals larGe, in broad median contact; 
(16) nasals not iri contact with maxillae or pterygoids; 
(17) nasals not in contact with frontoparietals; (18) 
frontoparietal fontanelle lacking; (19) frontoparietals 
bear large, exostosed, lateral crests; (22) epiotic 
eminences obsolete; (23) cristae paroticae short, 
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stocky; (24) zygomatic ramus of squamosal of moderate 
length; (25) otic ramus of squarnosal as long as zygornatic 
ramus, no otic plate; (26) squamosal-maxillary angle 
about 50°; (27) columella present] (28) prevomers 
relatively small, entire, toothed, separated mediaily, 
dentigerous processes lie posterior to choanae; (29) 
palatines slender, separated medially; (30) sphenethmoid 
short, extending anteriorly to posterior edge of nasals; 
(31) anterio~ ramus of parasphenoid broad, relatively 
short, not keeled medially; (32) parasphenoid alae 
oriented at right angles to anterior ramus, narrowly 
overlapped laterally by median rami of pt~rygoids; (33) 
pterygoids slender, anterior rami long, nearly reaching 
palatines; (34) occipital·condyles small, not stalked, 
/ 
widely separated medially; (36) terminal ~halanges knobbed; 
(37) alary processes of ·hyoid plate on narrow stalks; (39) 
m. uetrohyoideus anterior and~· sternohyoideus insert 
on lateral edge of hyoid plate; (41) pupil horizontal; 
(42) males with meaian sub~ular vocal sac, nuptial 
asperities on thumb; (43) inguinal glands present; (44) 
tongue large; (45) toes lacking webbing, metatarsal tubercles 
not enlarged, digital tips narrow; (46 - 48) larvae 
aquatic; (49) adults small, less than 45 mm. SVL; (50) 
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Figure 115. Dorsal and lateral views of skull of 




tympanum visible externally. 
Comnosition.-- Two species are currently reco~nized: 
· nasuta and nere zi. 
Distribution.-- Amazonian lowlands of Ecuador and 
northern and central Peru, and in extreme western Brasil. 
Remarks.-- The genus was reviewed by Dunn (1949), 
who combined the no1nin2..l species buckleyi, perezi, and 
plicifrons, but noted that the Peruvian population of 
perezi usually lacks a snout projection, whereas the 
Ecuadorian population has one. Durtn also pointed out that 
Shreve's (1941) Edalorhina pustulata (Pacific lowlands 
of Eciuador) was not an Edalorhina but is closely related 
to the Middle American Engystomops nustulosus. I concur 
with Dunn but include Erivystomops in Physalaemus. 
Parlrnr ( 1927) and Noble ( 1931 ) con~idered Edalorhina 
to be merely a Physal~emus with cranial crests and elongate 
papillae on the eyelids •. Dunn (1949) disagreed and 
sugGested that Edalorhina was more closely related to 
Plcurode8a. I cionsider the genus to be intermediate 
between Lithodytes ·and Phvsaluemus. The breeding biology 
of Edalorhina is unknown and cou~d provide useful clues 
to the relationships of the genus to the paludicoline. 
leptodactylids. 
Lithodytes Fitzin~er, 1843 
(Figs. 1 1 6-17) 
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Lithodytes Fitzinger, 1843, Syst. Rept., p. 31 [Type-species 
by original designati-On, Rana lineata Schneider, 1799]. 
Diagnostic definition.-- (1) sternum bearine an 
elongate osseous style; (3) transverse processes of 
posterior presacral vertebrae somewhat shortened; (4) 
cervical cotylar arrangement type I; (7) omosternum bearing 
an elongate osseous style and large cartiiaginous manubrium; 
(8) sacral diapophyses rounded; (9) maxillary arch toothed;, 
(10) alary processes of premaxillae·directe<l dorsall~, 
broad at base; (11), palatal shelf of premaxilla relative~y 
broad; (12) facial lobe of maxilla relatively deep, not 
exostosed; (13) palatal shelf of maxilla relatively 
broad, no pterygoid process; (14) maxillary arch complete; 
(15) nasals large, in tenuous median contact; (16) nasals 
not in contact with maxillae or pterygoids; (17) nasals 
not in contact with frontoparietals; (18) frontoparietal 
fontanelle lacking; (19) frontoparietals not ornamented; 
(22) epiotic eminences small; (23) cristae· paroticae broad, 
stocky; (24) zygomatic rareus of squamosal relatively long; 
(25) otic ramus of squamosal short, expanded medially 
into srnall otic plate; (26) squamosa.1-maxillary angle 
about 50°; (27) columella present; (28) prevomers large, 
entire, toothed, narrowly separated medially; (29) 
palatines relatively narrow, widely separated medially; 
(30) sphenethmoid extending anteriorly to middle of 
nasals; (31) anterior ramus of parasphenoid broad, 
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Figure 11°6. Dorsal and lateral views of skull of 
Lithodytes lineatus (KU'104340, x 8). 
/ 

Figure 117~ Ventral view of ·skull of Lithodytes 




relatively short, not keeled medially; (32) parasphenoid 
alae deflected posteriorly, short, not overlapped lat8rally 
by median rami of pterygoids; (33) pterygoids slender, 
anterior rami long, not reaching palatines; (34) occipital 
condyles smail, not stalked, widely separated medially; 
(36) terminal phalanges T-shaped; (37) alary processes of 
hyoid plate on narro~,::- stalks; ( 39) .rg. petrohyoideus 
anterior and m. sternohyoideus insert on l&teral edge 
of hyoid plate; (41) pupil horizontal; (42) male with 
median subgular vocal sac, no nuptial asperities; (43) 
body lacking glands; (44) tongue large, rounded; (45) 
toes lacking webbing, metatarsal tubercles not enlarged, 
digital tips dilated, each pad bearing terminal transverse 
groove; ( 46 - 48) ( 49) adults arndium-sized, to 50 mm. 
SVL; (50) tympanum visible extern2.lly. 
Conmosi tion. -- Monotypic. · 
Distribution.-- Edge of the Amazon Basin from 
Guayana to Bolivia. 
·Rernurks.-- Several authors have placed Lithodytes 
lineatus in Eleutherodactylus. Some did so following 
Noble (~917), ~ho ignored the presence of osseous styles 
in the omosternum. and ·sternum and p)..2.~ed extra weight 
. on the presence of·T-shaped terminal phalanges. Ruthven 
(1919) effectively rejected Noble's arguments. 
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Rana lineata Schneider has been frequently confused 
with Hylodes lineatu~ Brcicchi. The latter is a Guatemalan 
species of Eleutherodactylus and bears no resemblance 
to the Amazonian Lithodvte~ lineatus. Lithodytes lineatus 
bears considerable superficial resemblance to some species 
of the 3leutherodactylus fitzin~eri group. Dunn (1931) 
named Lithodytes gaigeae (erroneously spelled gaigei), 
a species found in Costa Rica and Panamt, and Piatt (1934) 
correctly pointed out that gaigeae was~ species of 
Eleutherodactylus. The two species are strikingly similar 
in color pattern. 
The skull of Lithoclvtes bears consicierable resemblance 
to those of the paludicoline genera, but the sternal style 
is elongate, like that of Leptodactylus. The hyolaryngeal 
apparatus of Litho~vte~ is like that seen in Edalofhina, 
\ 
Lentodactvlus, and Pleurodema. Nothing is known of the 
breeding biology of Lithodytes, but the lack of nuptial 
asperities suggests that the genU$ clasps bn land and 
may exhibit direct development like the species of the 
Lentoonctylus marmors.tus group. 
Physalaemus Fitzinccr, 1826 
(Figs. 118-19) 
Phvsnlaemus Fitzinger, 1826, Neue Class. Rept., p. 39. 
[Type-species by .monotypy, Physslaemus cuvieri 
Fitzinfer, 1826 (a nomen nudum)]. 
Paludicola Nagler, 1830, Syst. Amph., p. 206 [Type-species 
by monotypy, Bufo albifrons Spiz, 1824]. 
Gomphobates Reinhardt and L~tken, 1862, Vid. Medd~l. 
Na turh. Foren., 18~1 : 17.2 [Type-species by monotypy, 
Gomphobates notatus Rei~hardt and L~tken, 1862]. 
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Eupemphix Steindachnor, 1863, Sber. Akad. Wiss. Wien, 48:188 
[Type-species by monotypy, Eupemphix nattereri 
Steindachner, 1863]. 
Nattereria Steindachner, 1864, Verh. Zool.-Bot. Ges. 
Wien, 1864:279 [Type-species by monotypy, Nattereria 
lateristriuata Steindachner, 1864]. 
Iliobates Fitzinger in SteindQchner, 1867, Reise Novara, 
p. 12 [Listed as a generic synonym (manuscript name) 
of Gomnhobatcs fuscomaculatus Steindachner; this generic 
name is invalid and not available]. 
EnS;ystomops Jim~nez de la Espada, _1872, .An.;. Soc. Espanola 
Hist. Nat., 1 :86 [Type-species by monotyp~ Engystomops 
/ ' petersi Jimeriez de la Espada, 1872]. 
Microphryne W. Peters, 1873, Mtb~r. k. Preuss. Akad. 
Wiss. Berlin, 1873:616 [Type-species by monotypy, 
Palu~icola (Micronhryne) uustulosa Cope, 1864]. 
Peralaimos Jimtnez de la Espada, 1875, Vert. Viaje 
Pacif. Batr., p. 163 [Type-species by monotypy, Bufo 
stentor Jiminez de la 3spada, 1872]. 
/ 
Hyperoodon Philippi, 1902, Supl. Bat. Chilenas, p. 1 
[Type-species by monotypy, Hvncroodon asper Philippi, 1902; 
preoccupied by Hyperoodon Lace'pede, 1804 (Mammalia: 
Oetacea)J. 
Dia~nostic definition.-- (1) sternum bearing 
relatively broad osseous sternal style; (3) transverse 
processes of posterior presacral vertebrae somewhat 
shortened; (4) cervical cotyla~ arrangement type I; 
(7) omosternum elongate, cartilaginou~, manubrium small 
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to large; (8) sacral diapophyses sliBhtly dilated; (9) 
maxillary arch toothed or not; (10) 'alary processes qf. 
premaxillae directed dorsally or slightly anterodorsally~ 
relatively narrow at base; (11) palatal shelf of premaxilla 
relatively broad; (12) facial lobe of maxilla short, 
of moderate depth; (13) palatal shelf of maxilla narrow, 
no pterygoid process; (14) maxillary arch complete; (15) 
nasals relatively large, in broad median contact; (16) 
nasals not in contact ~1th maxillae or pterygoids; (17) 
nasals not in-contact with frontoparietals; (18) 
frontoparietal fontanelle lacking; (19) fr6ntoparietals 
not ornamented; (22) epiotic e6inences small; (23) 
cristae paroticue short, stocky; (24) zygomatic ramus 
of squaruosal short; (25) otic ramus of squamosal short, 
0 no otic plate; (26) squamosal~maxillary angle about 60; 
(27) columella present; (28) prevomers entire, small, 
usually toothless, widely separated medially; (29) 
palatines lone, slender, widely separated medially; (30) 
sphenethmoid extendinc anteriorly beneath posterior part 
Figure 118. Lateral, dorsal, and ventral views 




Figure 119. Lateral, dorsa~, and ventral views 





of· nasals; (31) anterior ramus ·of parasphenoid narrow, 
not keeled medially; (32) parasphenoid alae oriented at 
right angles to anterior ramus, nnrr01-!ly separated from 
or narrowly overlapped laterally by median rami of 
pterygoids; (33) pteryGoids slender, rami long, anterior 
rami reaching palatines; (34) occipital condyles small, 
on short stalks, widely separated medially; (36} terminal 
phalanges knobbed; (37) alary ~recesses of hyoid plate 
broad and wing-like; (39) ill• netrohyoideus anterior and m. 
sternohyoideus insert on.hyoid plate near midline; (41) 
pupil horizontal; (42) males with.large external sub~ular 
vocal sacs, tending to bilobe, males with nuptial pads on 
thumb; (43) parotoid glands present or absent, inguinal 
glands present or absent, flank glands present or absent; 
(44) tongue relatively narrow; (45) toes free of webbing 
and l~ter~l fringes, tarsus bearing tubercle on inner 
edge or not, metatarsal tubercles enlarged and spade-like 
or not, digital tips narrow; (46} larvae with dextral 
vent, 2/3 tooth rows, labial papillae broadly interrupted' 
anteriorly; (48) eggs small, pumerous, laid in foam nest 
floating on water; (49) adults range in size from 
17 - 60 mm. SVL; (50) tympanum usually concealed., visible 
externally in pustulatus. 
Con1Posi tion. -- i;,ri tb the combination of the nominal 




single genus, Physalae~us is one of the larger genera of 
leptodactylids. I reco8nize 34 nominal species (aRuirrei, 
albifrons, albonotatus, barrioi, biliponi~erus, centralis, 
cicada, cuvieri, enesefae, ephippifer, evangelistai, 
fernandezae, fuscomaculatus, gracilis, henseli, kroeyeri, 
jordanensis, maculiventris, moreirae, nanus, nattereri, 
obtectus, olfersi, paraensis, petersi, pustulatus, 
pustulosus, riograndensis, santafecinus, schererl, 
sivniferus, soaresi, stentor, and ternetzi). 
/ Distribution.-- Southern Mexico to Argentina in 
lowland non-forested regions (and throuBh second growth 
and occasionally primary forest) except for the very arid 
Pacific- lowlands soutn of Ecuador and over most of central 
and southern ~rgentina and Chile. 
Remarks.-- In a sepnrate p:1.per, I (~ynch, 1969c) 
ju~tifled the combination of En~ystomops, Eunemnhix, and 
' ' 
Phvsalae:r.us. In that paper I suggested the, recognition 
of at least four species groups--the petersi group, the 
maculivontris group, the curvieri group, and the 
fu.scomaculatus group. 
Phvsalaemus has the criniinc pattern of insertion 
of the hyoid musculature on the hyold plate. The only 
other Neotropical leptodactylids with.this pattern are 
the species of the Leptodactylus marmoratus group and the 
genus Pscudonaludicola, although the hyoid plate of 
Hydrolaeture is like that seen in Physalaemus and 
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Pseudopaludicola. For the present I consider Physalaemus 
and Pseudopaludicola to be relatively closely related 
but realize that the t~o genera differ in many respects. 
In some characteristics Physalaemus is closest to 
Leptodactylus and Pleuro~ema, but in others it is closer 
to Edalorhina, ·11thortytes, and Paratelmatobius. 
Paratelmatobius B. Lutz and Carvalho, 1958 
(Fig. 120) 
Paratel~atobius B. Lutz and Carvalho, 1958, Mem. Inst. 
Oswaldo Cruz, 56:241 [Type-species bj original designation, 
Paratelmatobius lutzi B. Lutz and Carvalho, 1958]. 
Diagnostic definition.-- (1) sternum bearing a broad 
osseous plate; (3} transverse processe~ of post8rior 
presacrQl vertebrae shortened; (4) cervical cotylar 
arrangement type I; (7) omosternum present·, small, 
cartilaginous, manubrium minute; (8) sacral diapophyses 
dilated; (9) maxillary arch toothed; (10) alary processes 
of premaxillae directed dorsally, narrow at base; (11) 
palatal shelf of premaxilla broad; (12) facial lobe of 
maxilla shallow, .expanded in snout region; (13) palatal· 
shelf of maxilla broad, pterygoid process moderate-sized; 
(14) maxillary arch complete; (15) nase.ls small, narrow, 
separated medially; (16) nasals not. contactin~ maxillae 
or pterygoids, nas~l with elonzate maxillary process which 
nearly reaches maxilla; (17) nasals not in' contact with 
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frontoparietals; (18) frontoparietal fontanelle moderate-sized; 
(19) frontopariet~ls not ornamented; (22) epiotic eminGnces 
well defined; (23) cristae_paroticae short, stocky; (24) 
zygomatic ramus of squamosal relatively long, slender; 
(25) otic ramus of squamosal short, curved medially to 
form small otic plate; (26) squamosal-maxillary angle 
about 55°; (27) columella absent; (28) prevomers small, 
entire, toothed, widely separated medially; (29) palatines 
tnin, elongate, broadly separated medially; (30) 
sphenethmoid extending anteriorly to middle of nasals; 
( 31 ) ·anterior ra:aus of· parasphenoid broac1, short, .lacking 
median keel; (32) parasphenoid alae short, narrow, 
deflected posterioriy, not overlapped laterally by median· 
rami of pterygoids; (33) pterygoids small, median rami 
short, anterior rami.not reaching palatine's; (34) 
occipital condyles large, not stalked, widely separated 
medially; (36) terminal phalanges knobbed;. (37) alary 
processes of hyoid plate on narrow stalks; (39) ill· 
netrohyoideus anterior and fil• sternohyoideus insert on 
lateral edge of hyoid plate; (41) pupil horizontal; (42) 
males lacking vocal sac, nuptial pads on firct two fingers; 
(43) body lacking glands; (44) tongue large, round; (45) 
toes fully webbed, metataroal tubercles not enlarged, 
digital tips narrow; (46 - 48) (49) adults small, less 
than 30 mm. SVL; (50) tympanum concealed. 
Figure 120. Lateral and dorsal (KU 107089) and 
ventral (KU 92981) vie-ws of skulls of Paratelrnatobius 
lutzi . Allx 12. 
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Composition.-- Two species are presently known 
(lutzi and gai~eae). The latter was named~. pictiventris 
A. Lutz in B. Lutz and, Carvalho ( 1958) but is a no men 
nudum and an obligate synonym of Leptodactylus ga1geae 
Cochran, 1938. 
Distribution.-- The coastal ranges in Estado Rio 
de Janeiro, Brasil. 
Remarks.-- Aldopho Lutz collected the first specimens 
of this.genus in December 1931. HG made water color 
sketches of the two specimens and noted that they represented 
a new species of Paludicola or Eupemphix. However, he 
never described the specimens or otherwise published on 
them. Cochran (1938) who received the~e two specimens, 
no.med and described them as Lentodactylus r=:aigeae ~, She 
suggested that the species was related tot. marmoratus 
and served as a generic link between Leptodactylus and 
Zachaenus. Lutz a~d Carvalho (1958) discovered a new 
species allied to the frogs collected by A. Lutz nearly 
30 years before and named it as a new genus and new species, 
Par~telmatobius lutzi; at the same time they published A. 
Lutz's figures of the other species and used his manuscript 
name, P. pictiventris, for them. They suggested that 
Paratelma tobius ·Nas in termed iute between the endemic 
south~astern Brasilian genus Cycloramphus and the Andean 
Telmatobius. 
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The architecture of the otic ramus of the squamosal 
of Paratelmatobius is identical to that seen in the 
Grypiscini, and the four genera bear considerable external 
resemblance to one another. The sternal plate in 
Paratelmatobius is not like the sternal style seen in the 
leptodactylines but appears to be an ossification of the 
sternal plate--an advancement over the calcification of 
the same element seen in old individuals of a variety of 
leptodactylid genera and species. Nevertheless, 
Paratelmatobius differs in several osteological characters 
from the Grypiscini--the presence of a frontoparietal 
fontanelle, the .wide medien separation of the nasals, 
the absence of a ventral flange on the pterygoid. 
In summa~y, Paratelmatobius is osteologically 
int~rmediate bet~een the Lentodactylinae and the Grypiscin1 
(Telmatobiinae)~ This might be regarded as some evidence 
for polyphyly of the Telnatobiinae since one group of 
Telmatobiinae (i.e., Alsodini) undoubtedly gave rise to 
·the Leptodactylinae and I am here pointing out the 
possibility of genetic relationship between Paratelmatobius 
and the Grypiscini. The squamosal architecture of 
Paratelmutobius and the Grypiscini may be a parallel (or 
convereent) development rather than a result of relationship. 
The appearance of a very si1uilar otic plate in Megaelonia 
(Elosiinae) is very sucrgestive that the appearance of this 
sort of otic r~mus is a labile feature and should not be 
used in primary inferences of relationships. In the 
Grypiscini, several ot:1.er osteoloe:ical characters combine 
to rend er this character confirm.2. tory and: therefore it is 
used in the diagnosis of that group (p. 460). I am. 
tentatively assigning.Paratelmatobius to the Leptodactylinae. 
In several respects the senus bears some similarity to 
Physalaemus, although I do not regard the relationship 
(if any) to be close. 
The presence of nuptial asperities and a frontoparietal 
fontanelle, although small, in Paratclma~obius suggest 
that the genus .is not allied with the Eleutherodactylini. 
The nature of the occipital condylar-cervical articulation 
as well as a variety of other osteoloeJoal and external 
characters does not permit its association with the 
Oeratophryinae, Alsodini, Odontophryninl 6r Telmatobiini. 
The Elosiinae is a compact group, ana the external and 
many internal features serve to illustratE? the lack of 
correspondence between Paratelmatobius and the Elosiinae. 
If a new family group is not proposed for this small 
genus, then the genus must belong to the Grypiscini. or the 
Leptodactylinae. I have fewer difficulties associating 
it with the latter, perhaps because the latter is a more 
heteroeeneous 0roup. The presence of an osseous plate 
in the sternum, although it is rather unlike the sternal 
style seen in the other genera of the subfamily, is not 
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contrary to the dia~nostic feature of the subfamily. 
No other leptodactylio kno~m to me normally possesses an 
osseous post-zonal element. Although the presence of an 
osseous post-zonal sternal element is the only uniform 
character in the subfamily, I consider the subfa11ily to 
be monophyletic (see the generic account of Hydrolaetare 
for further comment). 
Pseudopaludicola Miranda-Ribeiro, 1926 
(Fig. 121) 
Pseudoualudicola Miranda-Ribeiro, 1926, Arch. Mus. Nae. 
Rio de Janeiro, 27:152 [Type-species by monotypy, 
Liuperus (sic) falciues Hensel, 1867]. 
Diagnostic definition.-- (1) sternum bearing an 
elongate, osseous or calcified style; (3) transverse 
processes of posterior presacral vertebrae shortened; (4) 
cervical cotylar arrangement type I; (7) omosternum 
elongate, cartilaginous, manubrium small; (8') sacral 
diapophyses rounded; (9) maxillary arch toothed; (10) 
alary processes of premaxillac directed dorsally, broad 
at base; (11) palatal shelf of premaxilla broad; (12) 
facial lobe of maxilla s~allow; (13) palatal shelf of 
maxilla narrow, no pterygoid process; (14) maxillary arch 
incomplete, quadratojucal absent; (15) nasals small, 
widely separated medially; (16) nasals not in contact 
with maxillae or pteryeoids; (17) nasals not in contact 
Figure 121. Lateral, dorsal, and ventral views 




with frontoparietals; (18) frontoparietal fontanelle 
absent, frontoparietals ~sually narrowly separated for 
entire length; (19) frontoparietals not ornamented; (22) 
epiotic eminences obs~lete; (23) cristae paroticae very 
short, broad; (24) zygomatic ramus of squamosal relatively 
short; (25) otic ramus of squamosal long, expanded medially 
into narrow otic plate; (26) squamosal-maxillary angle 
50 - 60°; (27) columella present; (28) prevomers small, 
reduced to sliver-like elements, dentigerous rami lost, 
widely separated medially; (29) palatines narrow, 
sliver-like, in contact with maxillae, widely separated 
medially; (30) sphenethmoid very short, extending anteriorly 
to posterior edge of nasals; (31) anterior ramus of 
parasphenoid narrow, not reaching palatines, not keeled 
medially; (32) parasphenoi<l alae long, oriented at right 
angles to anterior ramus of parasphenoid, narrowly separated 
from median rami of pterygoirls;. (33) pterygoids small, 
median and posterior rami minute, nnterior·rami long, 
reaching to palatines; (34) occipital condyles small, 
stalked, widely separated medially; (36) terminal 
phalanges knobbed; (37) alary processes of hyoid plate 
wing~lik~;. (39) ~· netrohvoidcus anterior and~. sternohyoideus 
insert on hyoid pl~te ncir midline; (41.) pupil horizontal; 
(42) males with bilobed subgular vocal ~ac, nuptial 
asperities lacking; (43) body lacking glands; (44) tongua 
large, oval; (45) toes· lacking webbinc und lateral _fringes, 
metatarsal tubercles not enlarged, digital tips narrow; 
(46) larvae with dextral.vent, 2/3 tooth rows, labial 
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papillae broadly interrupted anteriorly; (48) eggs small, 
numerous, laid singly or in small clumps a~tached to 
submerged vegetation; (49) males reach 16 mm., females 
reach 19 mm. SVL; (50) tym-panum concealed; (51) the 
antebrachial tubercles are generically unique. 
Composition.-- Parker (1927) reco6nized five 
species of the genus (ameghini, boliviana,· falcipes, 
pusilla, and saltlca). Bokermann (1966) recognized 
five species in the coastal lowlands of eastern and 
southern Brasil (ame0hini, falcipes, mystacalis, saltica, 
and ternetzi), which )Ulstead ( 1963) had pronounced 
identical. I consider boliviana and pusilln to be 
c.onspecific ( see 11 Remarksu) and recognize six species 
(amer:hini, falcines, mystac2.lis, unsilla., saltica, and 
ternetzi). 
Distribution.-- The coastal lowlands of Brasil 
~ from Bahia to northeastern Argentina; Amazonian Bolivia, 
Paraguay, and Venezuela, and in the coustal ranges of 
Venezuela and the Santa Marta mountains of Colombia. 
Remarks~-- The genus Psaudopaludioola gained wide 
acceptance through the work of Parker (1927) and Barrio 
(1954). Parker included five species in the genus and 
considered two of these (boliviana and nusilla) to have 
T-shuped terminal phalanges. All species of the genus 
have elongate, knobbed terminal phalanGes. and agree in 
all details of skull ossification. Parker incorrectly 
characterized the gen~s as having a cartilaginous sternum 
(see account of pectoral girdles, pp. 181-82) and has 
been followed by all subsequent authors. I include the 
genus in the Leptodactylinae and consider it closely 
related to the paludicoline genera in spite of the 
ethological differences pointed out by Barrio (1954). 
The structure of the hyolarynx of Pseudoualudicola is 
not gr~atly different from that of Physalaemus but very 
different from that of all other Neotropical leptodactylids 
except Hvdrolaetare and the Leptoductylus marrnoratus group. 
The species of this genus are readily distinguished 
.from all other small leptodactylid frogs by their slender 
habitus, lack of digital webbing, unexpand~d digital 
tips, concealed tympanum, and .the. presence of an antebrachial 
tubercle. The skeletons of the five nominal species 
available to me are indistinguishable. 
Parker separated boliviana and uusilla on slieht 
differences in leg length and coloration. I tentatively 
consider the two tiominal species identical because I am 
unable to separate paratypes and topotypic material of 
each from one another. Rivero (1961) reported 11 pusill~11 
from Amazonian Venezuela and Park.er (1935) reported 
"boliviana" from British Guiana and Pa.rae:uay. In view 
of the etholoeical differences recently discovered between. 
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the Brasilian species (W. C. A. Bokermann, pers. comm.), 
it might prove premature to combine the cis-Andean 
I 
populations of Pseudopalu<licola as a sin8le species. 
The specimens examined by me represent a single 
morphological species. The Brasilian species were 
pronounced conspecific by Milstead (1963). Bokermann 
has since examined moit of the types of this genus and 
is familiar with all of the Brasilian species in the 
field; he informs ~e that most of the previously named 
kinds represent vali6 species, and there are yet undescribed 
species living in the coastal lowlands of southeastern 
Brasil. All of the Brasilian species can be separated 
on the ·basis of call, leg length, and color pattern. 
Leptodactylus Fitzinger, 1826 
(Figs •. 122-24) 
Lentodactylus Fit~inger- 1826, Neue·o1ass. Rept., p. 38 
[Type-species by subsequent desi~nation, (Fitzinger, 
1843), Lentodaotylus typhonia (= Rana tynhonia Daudin, 
1803, E..2.!l. Rana tynhonia Linr1:{; 1758.). Rana typhonia 
Daudin is li• sibilat~ix Wied, 1824, which Heyer (1968) 
considered identical 1·ri th· Rana fusca Schneider, 1799, 
for which he design~ted a neotype. However, at least 
some of the syntypes of Rana fu sea are extant ( 1\T. C • .A.. 
Bokermann, pers. comm/), and study of these must be made 
before Heyer's action can be accepted]. 
Ovsti:.".nathus 1·lagler, 1830, Syst. Amph., p. 202 [Type-species 
by present designation,~ mvstacea Spix, 1824]. 
Gnathophysa Fitzinger, 1843, Syst. Rept., p. 31 
[Type-species by original designation, Rana labyrinthic~ 
S pix, 18 24 J. 
Sibilatrix Fitzin6er, 1343, Ibid., p. 31 [Type-species 
/ by original designation, Cysti5nathus gracilis Dumeril 
and Bibron 1 1841]. 
Plectromantis W. Peters, 1862, Ntber. k. Preuss. Akad. 
Wiss. Berlin, 1862:232 [Type-species by monotypy, 
Plectromantis wagneri W. Peters, 1862]. 
Adenomera Steindachner, 1867, Reise Novara, Zool. Amph., 
p. 37 [Type-species by monotypy, Adenomera marmorata 
Steindachner, 1867]. 
Entornop-lo ssus· W. Peters, 1870, l~tber. k:. Preuss •. Al<.:ad. 
Wiss. Berlin, 1870:647 [Type-species by rnonotypy, 
Entomo~los~us pustulatus W. Peters, 1870]. 
Paohypus A. Lutz- 1930, Mem. Inst. Oswalao·cruz, 23:22 
[Proposed as a subgeneric name of Leptodactylus; no 
type-species was designated. Preoccupied by Pachynus 
Billberg, 1820 (Insecta: Coleoptera), Pachypus d'Alton, 
1840 ( Marnrnalla), a!ld Pachypu s Oarnbridg~, 1873 (Arachnida) J. 
Oavicola A. Lutz, 1930, Ibid., 23:22 [Proposed as a 
I subgeneric· na:i1e of Lcptodactylus; no type-species was 
designated. Preoccupied by Cavicola Ancey, 1887 ' 
( ~'.iollu sea) J. 
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Par\~lus A. Lutz, 1930, Ibid., 23:22 [Proposed as a sub~eneric 
name in Lcnto~1acty1Lts; type-s pee i es b;y sub sequent 
designation ·(Parker, 1932:342), Ieptodactylus nanus 
L. Milller, 1922]. 
Diagnostic definition.-- (1) sternum bearing an 
elongate osseous style; (3) transverse processes of 
posterior presacral vertebrae.not shortened; (4) cervical 
cotylar arrangement type I; (7) omosternum large, elongate, 
cartilaginous, manubrium large; (8) sacral diapophyses 
rounded; (9) maxiliary· arch toothed, teeth frequently 
pointed; (10) alary processes of prcmaxillae directed 
dorsally or posterodorsally, broaa at base; (11) 
palatal shelf of pre1;1axilla moderately broad; (12) 
facial lobe of maxilla relatively shallow, entire maxilla 
sarne depth anterior to end of tooth row; (13) palatal 
shelf of maxilla relatively narrow, no pterygoid process; 
(14) maxillary arch.complete; (15) nasals large, narrowly 
separated medially; (16) nasals usu~lly not in contact 
with lliaxillae, never in contact with pterygoids, nasals 
have elongate maxillary processes in most species; (17) 
nasals not in contact with frontoparietals; (18) 
frontoparictal fontanelle lacking; (19) frontoparietals 
bearing some ornamentation posteriorly in old adults of 
the larger species; (22) epiotic eminences well defined 
posteriorly; (23) cristae paroticae moderately long, 
sornewhnt stocky; (24) zygornatic ramus of squamosal 
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Figure 122. Lateral, dorsal, and ventral views of 
skull of Leptodactylus guadrivittatus (KU 41030, x 6), 
a member of the fuscus group. 
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somewhat e:.::panded, relatively short; _( 25) otic rs.mus of 
squamosal slightly longer than zygomatic ramus~ expanded 
into narrow otic plate which usually rests tenuously 
on crista parotica; (26) squamosal-maxillary angle less 
than 45°; (27) columella present; (28) prevomers large, 
entire, toothed, narrowly sep~rated medially; (29) 
palatines broad, narrowly separated medially, sometimes 
bearing odontoid ridge; (30) sphenethmoid extending 
anteriorly to middle of nasals in marmoratus, melanonotus, 
ocellatus, and pentndactylus groups, extending anteriorly 
to a point anterior to nasals and usually anterior to 
premaxillae in fuscus group; (31) anterior ramus of 
parasphenoid narrow, not keeled medially, reaching to 
palatines; (32) parasphenoid alae deflected pcisteriorly, 
narrowly overlapped laterally by median ra~i of pterygoids 
in fuscus, melanonotus, ocellatus, and pentaaactylus 
groups, separated in the marmoratus group; (33) pterygoids 
slender, anteri9r rumi reaching to middle of orbit; (34) 
occipital -condylcs ffioderate-slzed, not stalked, moderate 
to wide median separuti~~; (36) terminal phalanges knobbed; 
(37) alary processes of hyoid ori narrow stalks in·fuscus, 
melanonotus, ocellatus, and pcntadactylus groups, wing-like 
in marmora t1.1. ~3 group; ( 39) .!!l • -pet:rohyoicl eu s anterior and 
lli• sternohyoicteus insert on lateral edges of hyoid plate in 
fuscus, raelanonotus, ocelletus, and pentadactylus groups, 
insert on hyoid plate near midline in rncrmoro.tus group; 
Figure 123. Dorsal views of skull of Leptoaactylus 
pentadactylus (KU 68159, x 3) and 1_. warrneri (KU 104389, 
X 3) • 
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Figure 124. Lateral, dorsal, and ventral views 
of skull of Lentodactvlus hylaedactylus (KU 119387, x 8). 

(41) pupil horizontal; (42) males with median subgular 
or paired l2v teral vocal so.cs or none, males of fus cu s 
and marmora tus groups lack nur)tial asperities, males of 
rnels.nonotus, ocellatus, 2.nd J)entadacty_lun groui,s have 
spines on the thumb, males of the pcntadactylus group 
have spines on the chest and thumb; (43) body with diffuse 
ventral and flank glands or not, many species have 
glandular f ol'c1s on the dorsum, species of the penta.(1n.c~EUS 
group have inguinal glands; (44) tongue large, with two 
long posterior horns; (45) toes not.webbed, species of 
the melanonotus and ocellatu~ groups have lateral fringes 
on the toes, metatarsal tubercles not enlarged, digital· 
tips narrow, .first fincer slightly longer than second in 
rar1-rrnoratus. group, much lone:;er than second in other species 
groups except for a few species in the mel~nonotus group; 
(46) frogs of ruar~oratus group do not have tadpoles, in 
other groups larvoe with median vent, 2/3 tooth rows, 
labial papillae broadly interrupted anteri6rly; (48) 
e~gs laid in foam nest floating on water in melanonotus, 
ocellatus, and pentadactylus groups, in these groups the 
e~gs arc small and numerous; in the fuscus group eggs 
are deposited in a foam nest in an underground burrow and 
hatch when the nest in inundated; in the marmor2.tus eroup 
the eggs 2.re large, felr in number, and are deposited in 
an underground nest in foam; development is direct 1.n the 
marrnoratus group but the other groups ha.ve a.quD-tic larvae; 
(49) adults ranee in size from 20 - 200 mm. SVL; (50) 
tympanum visible externally or concealed. 
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Compositio~.-- Gorham (1966) listed 60 species in 
the genus. Of these, three belon0 to other genera (L. 
gai~eae = Paratelmatobius gaigeae; L. pulcher = Barycholos 
nulcher; ~. tubercluosus = Ischnocnema guixensis). Heyer 
(1969a) recognized only 32 species. His system is 
admittedly conservative, but is a considerable improvement 
over that presented by Gorham. 
Distribution.-- Middle American lowlands from 
Sonora, Me'xico, and southern Texas to the Argentine 
Chaco and Guayas region of Ecuador in South America, 
and on th~ Lesser Antilles and Hispaniola~ All localities 
) 
for the species of the genus are lowland (usually balow 
1200 meters). 
Remarks.-- No new generic synonyms are added here~ 
The generic synonymy of Lentodactylus has been stable for 
many decades, because the genus is rather morphologically 
uniform in external characteristics. Heyer (1969a) 
solved many systematic problems of the genus, among which 
was the discovery of the identity of·Plectromantis 
wa~neri. This species is a widespread species of the 
Amazon Basin and has accumulated nearly a dozen synonyms. 
I studied the skeletons of 18 species of the genus 
in formulating my concepts of the eenus. This study 
illustrated the remarkable osteological homogeneity of the 
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frogs of this genus. A6cordingly, I do not advocate the 
use of subgenera such as those proposed by A. Lutz (1930). 
Lutz pl~ced the species of the genus in six subgener~; 
of these, tw·o are generic l1omonyrns, one is a valid generic 
name of Asiatic ranids (Platvmantis), and one (Plectromantis) 
was based on erroneous data. 
A major advancement in the systematics of this 
genus was provided by Heyer, who divided the genus into 
five species groups based on external morphology, thigh 
musculature, jaw musculature, developmental patterns 
and tadpole morpholocy, some osteologicel characters, and 
vocalization. Heyer utilized. secondary sex characters 
in his classification; his classification appears to be a 
realistic one. I contend that his melnnonotus group is 
a composite with part of the species (those with arched 
prevomerine dentigerous processes of the prevomerine 
bones) being members of the ocellatus group. 
Heyer advocated placing the marrnoratus group in a 
separ2.te sub[enus,. Adenomera;' this action is one of 
preference, but .in keeping.with the criteria followed 
throughout this review of the family, I choose not to 
recognize the subgenus. The frogs of the subgenus 
Adenomera differ from those of the sub~enus Leptoaactylus 
in that the former exhibit direct development whereas the 
latter have aquatic tadpoles. Heyer cited additional 
characteristics to distinguish the ~armoratus group from 
/ 
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other Lentodactvlus but tt0se additional characters are 
shared by some other species groups. The musculature of 
the hyolarynx of the frogs of the mar~oratus group is 
like that seen in Physalaernus and Pseunopaludicola (the 
criniine ·pattern). The frogs of the marmoratus group 
resemble Barycholos pulcher (see following account) 
in some but not all morpholocical characters. When the 
breedine biology·of all of the genera of the Leptodactylinae 
becomes known, the generic status of Adenomera and 
Barycholos should become more apparent. 
Barycholos Heyer, 1969 
(Fig. 125) 
Barvcholos Heyer,· 1969, Cont. Sci. Los Angeles Co. Mus., 
155:6 [Type-species by original designation, 
Lepto~actylus uulcher Boulenger, 1898]. · 
Diagnostic definition.-- (1) sternum containing a 
calcified style, bifurcate posteriorly; (3).transverse 
processes of posterior presacral vertsbrae slightly 
shortened; (4) cervical cotylar arrangement type I; 
(7) omostcrnum moderate-sized, manubrium elongate, 
partly calcified; (8) sacral diapophyses slightly dilated; 
(9) maxillary arch toothed; (10) alary processes of 
Premaxillae directed dorsally, broad at base; (11) 
Palatal shelf of premaxilla relatively deep, deeply 
incised; (12) facial lobe of maxillae relatively shallow; 
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(13). palatal shelf of maxilla broad anteriorly, narrowing 
posteriorly, no pterygoid process; (14) maxillary arch 
complete; ( 15) nasals· large, in broad J1edian contact; 
(16) nasals narrowly separated from mo.xillae, widely 
separated from pterygoids; (17) nasals in tenuous contact 
with frontoparietals; (18) frontoparietel fontanelle 
lacking; (19) frontoparietals not ornamented; (22) 
epiotic eminences moderately well defined; (23) cristae 
paroticae relatively short, stocky; (24) zygomatic ramus 
of squamosal relatively short, broadly separated from 
maxilla; (25) otic ramus of squamosal relatively long, 
expanded medially to form small otic plate; (26) 
squamosal~maxillary angle 55°; (27) columella present; 
(28) prevomers small, irreBular in outline, widely separated 
medially, bearing latg~, arched, transverse, toothed, 
dentigerous processes; (29) palatines· slender, lacking 
odontoid ridge; (30) sphenethmoid entire, extending•anteriorly . . 
beneath nasals; (31) anterior ramus · of parasphenoid , 
narrow, not keeled, reaching prevomerine dentigerous 
processes; (32) parasphenoid alao oriented at ri~ht 
angles to anterior ramus, not overlapped laterally by 
medinn rami of pterygoids; (33) ptery~oids small, all 
rami slender, anterior raml not reaching middle of orbit; 
(34) occipital condyles small, not stalked, widely 
separated medially; (36) ter~inal phalan~es T-shaped; 
Figure 125. Dorsal and ventral views of skull 






(37) alary processes of hyoid plate sma.11, on narrow 
stalks; (38 - 39) (41) pupil horizontal; (42).males 
lacking nuptial asperities, vocal sac large, external, 
median, subeulur; (43) body luckinG rrlands; (44) tongue 
round, posterior edge free; (45) toes lacking webs and 
lateral fringes, outer metatarsal tubercle present, 
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inner metatarsal tubercle not enlarged, digital tips 
dilated, no circumferential groove on discs, first finger 
much longer than second; (46 - 48) (49) adults small, 
about 25 mm. SVL; (50) tympanum visible externally. 
Composition.-- Monotyplc, ~. pulcher. 
Distribution.-- Pacific lowlands of Ecuador 
(Heyer, 1969b) .. 
Remarks.-- In external appearance, Barycholos 
Pulcher is simply a small Leptodactvlus of the m~rmoratus 
group. Heyer (1969b) concluded that Barycholos ls not 
closely allied to Lentodactylus oi Lithodytes, but is 
most closely related to Eloutheroaactvlus~ He did not 
consider the relationship between Barycholos and 
Eleutherodactyluo to be close. 
Barycholos pulcher exhibits t~e following 
characteristics which are more Eleutherodactylus-like 
than Le pt o d a c t y 1 u s -1 i k e : ( 1 1 ) , ( 1 5 ) , ( 2 2 ) , ( 3 2 ) , and ( 3 6 ) ·• 
Barycholos more cl6sely resembles Leptodacty-lus in the 
following characteristics: (1 ), (13), and (45). Heyer 
(1969b) SU8~ested that the life history of Barachylos is 
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more like that of ~~leutherodactylu~ than Leptodactylus. 
Heyer examined a single adult female of Barycholos ·pulcher 
which contained 43 ova about 2.8 mm. in diameter and 
concluded that the species probably exhibits direct 
development. I agree wit~ Heyer on this point, but do 
not agree that this character, even in coincidence with 
T-nhaped te~minal phalanges, indicates a closer relationship 
to 1-~leutherodaotylus than to Lentodaot:vl_q_§.. Heyer ( 1969a) 
characterized the marmoratus ·group of Leptodactylus in 
having n4 - 25 ee;gs per nest; egg diameter 2.1 - 3.0 
mm. 0 • In preserved L. hzlaedactyluG, females usually 
contain about 20 eggs. The species of the marmoratus 
group were assigned to the subcenus Adenomcra by Heyer 
(1969a, 196gb); the subgenus was in large part defined on 
the basis of direct development. As pointed out by 
Cochran (1955:309}, species of the marmoratus group 
have enle.rged digital pads· and s orne indicu tion of T-shaped 
terminal phalanges. The phalanges are intermediate between 
the knobbed phalanges of t~e subgenus LeptodaotylUs and 
the distinctly T-shaped phalanges of Eleutherorlactylus, 
Heleophryne, Lithodytes, Sminthillus, Syrrhophus, 
Tau.ctactylus, and Tomodactylus. Barycholos more closely 
resembles the subgenus Adenomcra thun Eleutherodaot:vlt:!_[. 
Direct develop~ent has appeared several times in tho 
course of leptodactylid evolution (for example, Orinia, 
the Eleutherodactylini, the subgenus Adenoraera of 
Leptodactylus, ind the cycloranine genera Kyarranus and 
Philoria). The leptodactyline genera Lithodytes and 
Paratelmatobius probably exhibit direct develop~ent. 
The sternal style of. 3arycholos resembles tl~ose 
of the leptodactyline genera (except Paratelmatobius) 
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and is very different from the sternal apparatus seen in 
non-leptodactyline leptodactylid genera. Heyer (1969b) 
described the style as calcified in.contrast to the , 
osseous style seen in Lcptodactylus. Histologically, the 
calcified element is a precursor to an osseous one, and 
the distinction between a calcified and an osseous element 
cannot be considered of primary importance. The character 
of the sternal app~ratus which can be considered of primary 
i~portance is its shape (style-like or plate-like) 
because this character is not age or size dependent. 
Because the · sternal style of Barvcholos rmlchcr is 
style-shaped, I consider Barycholos to be a genus of 
the Leptodactylinae and to not be closely related to 
Eleutherodactvlus. 
The relationships of B~rycholos within the 
Leptodactylinae are not entir~ly apparent, but I consider 
the ~enus most closely related to the subgenus Adenomer~ 
(Leptodactvlus) and Litbooytes. Osteologically, Barycholos 
differs from the former in having larger nasals which 
are in broad median contcct and in having smaller prevomers. 
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Lithodytes has large nasals which look like those of 
B~rycholos but the prevomers of Lithodvtes are like those 
of the Lentodactvlus (Adenomera) marmoratus group. 
I 
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PHYLOGENY AND RELATIONSHIPS 
Ideally, a discus~ion of the phylogeny of a group 
of organisms should be based princip~lly on their fossil 
record. In the absence of such a chronicle of the evolution 
of the group, systematists turn to study of the living· 
representatives and infer the phyloceny on the basis of 
primitive and advanced characters. Many fossils from 
Cretaceous through Pleistocene horizons have been assigned 
to the Leptodactylidae. Each of these is discussed 
below; I consider several of the fossils to represent 
frogs of families other than the Leptodactylidae. The 
leptodactylid fossils are too recent, to be of any 
significance in determining phylogeny within the family. 
My interpretation of the phylogeny of tbe 
Leptodactylidae is principally based on comparisons of the 
characteristics of pelobetid and leptodactylid frogs. 
The phylogeny is in l[;l.rge measure deduced from a .stuc1y 
of evolutionary trends in many char2cters.· Most of these 
evolutionary trends were noted by earlier authors; the 
principle difficulty was determination of the directions 
of the trends. 
The Fossil Record 
Pleistocene: Gunther (1859b) reported fossils of 
Ceratonhrvs aurita (as Q. cornuta), Leptodactylus ocellatus, 
1,. 'PCntadactylus, and Leptodnctylus sp. (as Cystirmathus) 
from Lagoa Santa, / Minas Gerais, Br2.sil. 
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Rusconi (1932) 
named Oeratophrys ensenadensis from a Pleistocene (Snsenadan) 
locality near Buenos Aires, Argentina. Mecham (1959) 
reported late Pleistocene cave deposits in central Texas 
containing Hylactoph!2)rne au{!usti (as Eleutherodactylus 
la trans). Ti hen ( 1 960b) and Lynch ( 1964) reported 1niclc1le 
Pleistocene records :for Syrrho~ marnockii from northern 
Texas. Auffenberg (1958) named some specimens from late 
Pleistocene cave deposits of Barbuda, British Leeward 
Islands, as Hyla barbur1ensis, which Lynch (1966) placed 
in the genus Eleutherooactvlus. 
Pliocene: Ameghino (1899) named Oeratoohrys prisca 
from the Upper Pliocene of Monte Her~osa, Argentina. 
Miocene: Oasamiqu.ela ( 1963) nu.med \·faweJ.ia ge-rholdi 
~ from the Upper Miocene of Rio Negro, Argentina, and described 
additional skeletal remains of Oaudiverbera caudiverbera 
(as Gi~antobatrachus naro~ii) from the same locality and 
horizon. The type-specimens of Gi~untobntrachus were 
collected from Mioc~ne deposits in Santa Cruz, Argentina 
(Casamiquela, 1959). Holman (1965) named Leptodactylus · 
abavus from the Arikareean, Lower Miocene, of northern 
Florida. 
Oli~ocene: Ameghino (1901) listed Teracophrys (a 
nomen nudum) from the Upper Olieocene of P&tngonia. The 
specimens are now apparently lost (Schaeffer, 1949). 1 
Schaeffer (1949) recorded Caudiverbera cau~lv~rb~ra (ns a 
660 
new species, Oalyptocephallela canaueli), Eunsophus sp., 
and Neoprocoela edentsta from Lower Oligocene deposits 
in Chubut, Argentina. 
Eocehe: Schaef1er (1949) named Caudiverbera 
casamayorens~s (as a new genus, Eouhractus) from the Lower 
Eocene of Ohubut, Argentina. Hecht (1960) named Eorubeta 
nevadensis from the Lower Eocene of·Nevada. Noble (1930) 
·concluded that Rana 1JLls:Ulc. Oi:-rnn, 1847, from the. Eocene 
(Intertrappean) of peninsular Inaia was a myobatrachine 
leptodactylid and named a new·cenus for it (Indobntrnchus). 
Cretaceous: Estes (1964) reported several bones 
from the Lance Formation (Upper Cretaceous) of Wyoming 
as possibly representirig leptodactylid frogs; he named 
none of these. Hecht (1960) suggested.thnt some of the 
frog fossils from the Trinity Sands (Cretaceous) of Texas 
were primitive 'leptodactyloids. 
The fossil r~cortl is su~marizcd in Table 3. 
Some of these records require special comment, because 
they are not leptodactylid frogs. The following is a 
syste:natic summary (by subfamily) of the fossils I accept 
as mernbers of the family Leptodactylidae. 
Ceratophryinae: Upper Miocene to Recent of South 
America. Fawelia r:erholoi is not distinguishable from 
either Oeratophrys or ~:l(l.ob~1tro.chus bDt is clearly a 
member of the subfa ~ilily ( sc e generic ace ount, pp. 383-84) . 
Three species of Oer:~~tonhrys are known as fossils; two of 
/ 
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Table 3. (;eogra1Jhic and temporal distributions of the :fossil 








































West Indian: furbuda,·Lecward Islands .. 
these are extinct (Q. ensenad~]1sis and Q. prisca), the 
other species still lives in the s2me area from which 
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the Pleistocene fossils Here recovered. TeraconhrE rnay 
be a ceratophryine, but its taxonomic status must await 
rediscovery of Ameehino's specimens. 
Oycloraninae: No fossil record. 
Elosiinae: No fossil record. 
Heleophryninae: No fossil record. 
Leptodactylinae: Pleistocene to Recent of South 
America. The three species of Leptodactylus (ocellatus, 
nentadactylus and sp.) reported by GGnther (1859b) are 
the only fossils known for the subfamily. 
Myobatrachinae: Eocene of peninsular India. 
Indobatrachus nusillus is very similar to Orinia, and is 
probably a leptodactylid. However, before the systt~rnatic 
position of Indobatruchus can be fully evaluated, an 
osteological study must be made of the Arthroleptinae 
(Ranidae). See the generic account of Indobntrachus for 
further details (p. 355). 
Telmatobiinae: Fossils of three tribes are known. 
Telmatobiini: Lower Eocene to Upper Miocene of 
Patnronia. Caudiverbera is represented in Lower Eocene, 
Lower Olicoccne, and Up~er Miocene deposits of south-central 
Argentina. The Miocene and Olieocene fossils are reearded 
as identical with the. Recent species (Hecht, 1963), but 
the Lower Eocene fossils are here recognized as specifically 
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distinct. 1,re ourocoelo. eden.ta ta, an a,nce stral stock for 
Batrachonhrvnus, is known from the.Lower OliEocene of 
Patagonia. Tihen (1962b) placed it in Bufo, but his action 
is rejected here (see pp. 414 - 16). 
Alsodini: Lower Olicocene of Patagonia. Schaeffer's 
(1949) Eupsonhus sp.· is the only fossil record for this 
tribe. Many specimens of the fossil are available but 
all are incomplete. Further study of these fossils should 
be made , t o as s e s s their s 11 e c if i c st c. tu s . The f os ~1 i 1 
species differs from all Recent species of the genus in 
apparently having the nasal bones in median contact; 
Eleutherodacty;lini: Pleistocene ·of Texas and Bo.rquda 
Island, Leeward Islands. Three species of this tribe ar~ 
knovm as fossils. The West Indian Eleutherodactylus barbudensis 
rnay be extinct or may be identical 1vi th E. martiniccnsis 
(Schwartz, 1967). The Pleistocene records of Syrrhouhus 
marnockil occur 200 miles north of the present northern 
limit of the range of the species (Lynch, i969b). The 
fossil of Hylactonhryne aufusti is from a Late Pleistocene 
cave deposit within the present geographic range of the 
species. 
I do not consider the other species listed in 
Table 3 to be membeis of the Leptodactylidae. The fossils 
here removed from the family have been reported from 
deposits in North America tower Miocene to Upper Cretaceous). 
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Leptodactvlus abavus Holman, 1965: Leptodactylus 
abavus Holman (Lm·rer Miocene of Florida) is a species of 
Rana and may not be sep2.ra.ble from Rana miccenica Holman of 
the same horizon and locality. The reasons for placing 
the species in Rana are presented in the account on pelvic 
girdles (p. 205). 
Eorubeta nevadensls Hecht, 1960. The fossils on 
this frog are preserved as organic imprints in an oil 
well core. In this condition, the fossils are badly 
crushed and must be studied under ultraviolet light. 
Hecht (1960) considered the presence of maxillary teeth 
and long transverse processes of the posterior presacral 
vertebrae as characters adequate to associate thG foss.il with 
the advanced frogs (Hylidae, Leptodactylidae, and Ranidae). 
The Bufonidae were not ·considered because the fossil has 
a toothed maxilla. The sacral diapophyses of the fossil 
arc dilated and oriented at rieht angles to the sagittal 
line; therefore, Hecht reasoned that the fossil did not 
belong to the Ranidae. 
Hecht then looked for hylid and leptodnctylid froGs 
with long transverse processes of the posterior presacral 
vertebrae and dilated sacral diapophyses. He characterized 
hylids as having either some~~at shortened or very thin, 
needle-like transverse processes of the posterior prcsacral 
vertebrae. By process of elimination, Hecht assigned the 
fossil to the Lcptoaactylidae. Among the leptodactylids 
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available to him, he concluded that the fossil was :nost 
similar to ~ixophyes and Lschriodus, bGcause both eenera 
have dilated sacral diapophyses and long transverse 
processcn of the posterior presacral vertebrae. Hecht 
stated that Eorubeta differed from both of these genera 
in having seven instead of eight presacral vertebrae; 
Eorubeta was further distinguished fro~ Lechriodus, because 
the latter h~s transverse processes on the atlas. The 
11 a t1as 11 . ( in the· sense of Hecht) of Lechri odus is the fused 
cervical and second vertebrae. 
Hecht rightfully complained of a lack of skeletons 
of representative Recent genera in museums and the lack 
of comparative osteological studies of Recent frog families. 
With these restrictions; Hecht's action in assigning the 
fossil to the Australian section of the Leptodactylidae 
seems capricious. My ~tudy of Eorubeta was limited to 
the description, remarks, and illustrations in Hecht's 
( 1 9 60 ) pa :per • 
Hecht's description is reasonably accurate. 
However, I consider· the fossil to have eight presacral 
vertebrae (Hecht recorded seven). Seven presacral vertebrae 
are clearly evident and all of these bear long transverse 
processes which are as long as or only slichtly shorter 
than the sacral diapophyses. In all Recent frog genera I 
have examined, the transverse processes of the second 
vertebra (first post-cervical) are invariably shorter 
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than those of the third vertebra. The transverse processes 
of the third vertebra are as long as, or longer than, 
those of any other presacral vertebra, and are usually 
somewhat curved. The 'transverse processes of the right 
side of the anterior presacral vertebrae of Eorubeta 
are concealed beneath matrix except for the leading edge 
of the vertebra I consider to be the third (Hecht considered 
this vertebra to_ be the second). The remains of the skull 
overlie parts of the vertebral column in this region. 
It is clearly evident from an examination of Hecht's 
figures, that the transverse processes of vertebra 2 
are very long (as long as the sacral diapophyses) and 
slightly curved. If this vertebra is .the ·second as Hecht 
contends, then Eorubeta has a vertebral column like po 
other in the Anura. It is more reasonable to suggest 
that this vertebra is the third. Just anterior to the 
left transverse process of this vertebra and the scapula, 
is a small area of.bone which Hecht tentatively suggested 
is the coracoid. This structure might be the left 
transverse process of the second vertebra. Another 
interpretation is possible for the bones Hecht called the 
squamosals, occipital condyles, and foramen magnum. If 
the "occipital condyles and foramen magnum" are the centrum 
8.nd neural a.rch of the second vertebra, then the ttsquamosals 11 
are of the proper shape and length to be considered the 
transverse processes of the second vertebra. If this 
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interpretation is correct, then the cervical is not 
distin[uishable from the bones of the posterior part of 
the skull. The structure designated 1iatlas 11 by Hecht ls 
much too small to be this element and is probably not a 
complete bone. Pending the recovery of additional 
specimens, I will not offer further interpretation of the, 
osteology of Eorubeta nevadensis. 
I concur with Hecht that the fossil does not 
represent the Ascaphidae, Discoglossidae, Pipidae, or 
Rhinophrynidae, for his reason (the transverse processes 
of the posterior presucral vertebrae in the Recent genera 
of these families are very short and often knob-like). 
The fossil has dilated sacral dl.apophyses which are unlike 
those of any ranid known to me. The Dendrobatidae and 
leptodactyli<ls of .the subfamily Elosiinae h0ve non-dilated 
sacral diapophyses and short transverse processes on all 
presacral vertebrae. The pelobatids of the subfamilies 
Pelobatinae and Pelodytinae have very short transverse 
processes on the posterior presacral vertebrae, as do some 
Australo-Papuan leptodactylids, and thus could not be 
closely related to the fossil frog. The other frog families 
have dilated sacral diapophyses in some or all of the 
lncluoed genera (Bufonidae~ Oentrolenidae, Hylidae, 
Leptodactylidae, Megophryinae, Microhylidae and Pseudidae). 
The only skeletal elements of Eorubeta nevadensis which 
are useful in comparisons are those of the vertebral 
column, ilium, and maxilla. Eorubeta does not closely 
resemble any genus in the seven families listed above. 
3orubeta has maxillary teeth and therefore is probably 
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not a bufonid, although this character need not completely 
eliminate the Bufonidae f:co·:n consic'\eration. The ilium 
of Eorubeta has little innic~tion of a dorsal protuberance, 
prominence, or ilial crest; this condition is seen in some 
leptodactylids, mcgophryine pelobatids, and microhylid~. 
The ilium is not exposed in lateral aspect and therefore 
centrolenids and hylids c~nnot be eli~inated from 
consideration. Eorubet~ is not a bufonid, ceratophryine, 
telmatobiine, leptodactyline, or pseudid because the ilia 
of Ecirubeta lack large ilial prominences and/or dorsal 
·Crests. 
The vertebral skeletons of the remaining groups 
(Centrolenidae, ·Hylidae, Cycloraninae, Ileleophryninae, 
Myobatrachinae, Microhylidne, and Megophryinae) are 
difficult to separate as units when the details of the 
cervical vertebra are unknown. The cervical cotyles are 
widely separated medially in the Centrolenidae, Hylidae, 
'Microhylidae, and Myobatrachinae, whereas the cotyles 
are narrowly separated in the Cycloraninae, Heleophryninae, 
and Mepophryinae. ·The cervical vertebra is not 
distinguishable in Eorubeta. The only genera of the seven 
family groups listed above with the transverse processes 
of the posterior prcsacrul vertebrae as long as the s~cra~ 
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dia:pophyses are He111.iphr2.ctus and some Hyla (Hylidae), 
Batrachophrynus, Lechriodus, Li::nnodynnstes, and i-T.ixoJ)hyes 
(Leptodactylidae, Telmatobiinae and Cycloraninae), and 
Mcgophrys (Pelobatidae, Mesophryinae). The transverse 
processes of Batrnch~'2].1rynus (Fig. 79) are very similar 
in bulk to those of Eorubeta, but the sacral diapophyses 
of these two genera are vsry different from one another. 
Eorubeta is unique, insofar as I am aware, in having wide, 
dilated sacral diapophyses. The only comparable sacral 
diapophyses known to me are those of Atelopus and 
Rhinorlerrna. 
In summary, Eorubeta does not closely resemble the 
skeleton of any known 3odern frog genus and cannot be 
assigned to any presently recognized family on the basis 
of its known morpholoey. Hecht 1 s (1960) assignment of 
Eorubeta to the Leptodactylidae is not defensible and 
probably in error. The only reasonable systematic assignment 
of the fossil is to uFamily incertae sed1.s, Orcler Salientio. 0 • 
Estes (1964) described and fie;ured several Upper 
Cretaceous frog fossils from the Lance Formation of 
Wyomins. Among the fossils which are of significance to 
this discussion are the followi,nes: "Fami~y ?Pelobatidae; 
Suborder Neobatrachia, Family lncertae sed:ts, near 
Hylidae?; and· Family i.nccrtac scdls, near Leptodactylidae?n 
(Estes, 1964: 57-61, fiss. 30-32). The coccyx descrfbod 
and figured by Este~ is unquestionably that of a· megophryine 
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pelobatld, although n generic assignment is not possible 
at present. The ilium described and figured by Estes 
is not distincuishable fro~ the ilia of some species of 
Pelobatei and Scaphiopus, but is different from the ilia 
of the Megophryinae and Pelodytinae; the ilium is that of 
a pelobatid frog of the subfa~ily Pelobatinae. The incomplete 
left maxilla described and figured by Estes resembles 
those of Pelobates, Scaphiopus, and, insofar as it is 
knovm, that of Eopelobates. 
Estes tentatively assigned an incomplete right 
squamosal to the Leptodactylidae. The squamosal does not 
resemble that of any extant leptodactylid genus but is 
similar to the squamosals of Scanhionus (Scanhiopus) 
and some Pelobaies. Estes remarked that the foss11· has 
an 11 oplsthotic articulation surface [ 1·rhi~h] resembles 
that of leptodactylids." This cryptic statement implies 
that there is (or are) a characteristic opisthotic 
articulation of the squaillosal in leptodactylids; the 
·stateiaGnt is not in agree;m~nt with my observations. A 
complete spectrum of opisthotic articulations can be 
demonstrated within the Leptodactylidae, ranging from 
species lacking the dors~l portion of the squamosal 
(Notaden) to those with the squamosal enclosing much of the 
crista parotica (Caudiverbera, Ceratophrys). I tentatively 
assign the fossil squamosal to the Pclobatidae. 
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The t~o bones (squasosal, figured; and nasal} 
which Estes SU8gested ::1i~)1t be froL!1 hylid!3 or leptodactylids, 
could equally confidently be assigned to the Pclobatidae. 
Until a comprehensive study of the skeletons of all genera 
of Recent pelobatids and hylids has been made, these bones 
should not be assigned to any modern family. 
Tho pelobatid centrum from the Middle Eocene of 
Uyoming figured by Hecht (in McGrew·, 1959) is clearlJ that 
of a meeophryine pelobatid, a~d as Hecht pointed out, is 
very similar to that of Eouelobates ~randis from the Lower 
Oligocene of South Dakota. Hecht's fossil is probably 
generically identical with Eopelobates grandis and ~ay not 
be specifically distinct. Estes' megophryine coccyx 
.is possibly representative of the same complex. 
Hecht (1960:13) referred to some 1ossil frogs from 
the Trinity Sands of Texas (early Cretaceous) as 11 a 
primitive leptodactylic1 or some close relative. 0 Until 
he publishes on the:n, no fu.rthi2r comment will be made, 
ulthou3h it should be born in mind that Hecht considered 
Eorubeta a dc.fini tG leptodactylid. Hecht ·and Estes ( 1960) 
named a Jurassip frog as Comobatro.chus and placed it in 
Reig's (1958) Neobatrachia. They further suggested that 
the fossil not be assi~ned to any recocnized family but 
that non the basis of probability [no confidence limits 
are elven] a lcptodsctyloid affinity appears more likely 
[ thnn a rnicrohylid or· llyporolii'd affinity] n. 
The fossil record for the Leptoaactylidae can be 
summarized as follows: fossils of several stocks are 
knoi;m fro:r. the Terti.o.ry of southern Sou th America; an 
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Eocene frog from peninsular India seems to be a myobatrachine 
leptodactylid; and leptodactylids are not known elsewhere 
in the world until the Pleistocene of the West Indies and 
Texas. 
With the exception of Neoprocoela and Indobatrachus, 
the fossil record of thG Leptodactylidae is of little 
use in determining th2 phylogeny and is of limited value 
in discussing zooeeogruphy, 
Pelobatid-Lcptoductylid Relationships 
So~e Papuan leptodactylid frogs have been confused 
with pelobatid frogs. Lechriodus was erroneously believed 
to be a pelobatid until ·Hable ( 1924) demonstrated that the 
pectoral and thigh musculature were bufonoid, not pelobatoid. 
In general, however, the two fumilies have alwuys been 
reGartlbd as being very different from one another. This 
distinction hinGed largely upon a distinction between the 
Pelobatinae (Pelobates and Scaphiopus) and the Neotropical 
leptodactylids. In the :for:ner, the coccyx is fused to 
the sacral vertebra, whereas in leptodactylids the two 
bones are separate. 
The Pelobatidae inaJ be separated from the 
Leptoductylidae by the greater dilation of the sacral 
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diapophys~s in the for~er, the sacral-coccygeal articulation 
(fused or with a sin~le condyle in former, double condyle 
in latter), r.:iid-dorsal ·cricoid gap ,in former, single slip 
to.!!!· deuressor .:nandibuh1.e (pars sca11ulG.ris) in for:ner, 
and~- semitendinosus and~- sartorius not separate in 
former. Two or three subfamilies are recognized depending 
on the author: Pelobatinae, Megophryinae, and sometiwes 
Pelodytinae. 
The Pelobatidae are unquestionably the more primitive 
group (Griffiths, 1963; Inger, 1967; Kluge and Farris, 
1969; Noble, 1922, 1931; and Tihen, 1965), but the 
distinction between the two fawilies is not so great as 
has been previously believed,·principally because previous 
authors hnve tended to ignore the simiJ.arities between 
the Me5ophryinae ana the Australo-Papuan leptodactylids 
and to stress those features which ~ist~n8Uish the two 
:nost abundant and best known groups of the two families 
(the Pelobatinae and Neotropical leptodactylids). 
The amplectic position of the male in the Pelobutidae, 
Cycloraninae and Myobatr~chinae is inguinal in contrast 
to the axillary amplexus in almost all advanced frogs. 
The Megophryinae, Myobatrachinae and Cycloraninae (part) 
have free intervertebral discs, a char~cter that has been 
regarded as pacdomorphic or specialized by most authors 
but which is mo-re likely prirni ti vc ( Tihen, 1965). 
Se~~ral other characte~istics, some heretofor~ regarded 
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as.of little significance, occur in the primitiv_e families 
and in some leptodactylifs and sporadically, though rarely, 
in advanced froes [e.g., absence of an outer metatarsal 
tubercle; vertical pupil; large~ juxtaposed occipital 
condyles; small transverse processes on the posterior 
presacral vertebrae; imbricate neural arches; and tadpoles 
with complete row(s) of labial papillae and high number 
of anterior tooth rows (3-6)]. 
Griffiths (1963) contended that ectochordal and 
stegochordal centra were prirnitive to holochordal centra; 
Inger (1967) argued that holochordy is probably primitive 
since it occurs in most extinct lepospondylous amphibians 
. and that therefore ectochordy and stegochordy are derived. 
Ectochordy has been termed paeaor~ophic; if so, then any 
distinction between frog faa:ilies based on the nature 
of the coccygeal-sacral articulation cannot be seriously 
considered in interpreting the macrosystematic evolution 
of frogs. A full range of variation ·occurs in the 
Polobatidae--the ectochordal megophryines exhibit a 
rnonocon<lylar articulation, the stegochordal pelobatines 
I exhibit a coccygeal-sa.cral fusion, and the presutn~bly 
stegochordal pelodytines exhibit a bicondylar articuration. 
Imbricate neural arches occur in all pelobatids and are 
found in cycloranines (but not myobatrachines), in 
heleophrynincs, in ceratophryines, and in soilie telmatobiines 
(Odontophrynini and Tel~atobiini)·. The degree of dilation 
675 
of the sacral diapophyses in pelobatids exceeds that seen 
in any leptodnctylid except Neonrocoela (Lower Oligocene, 
Patagonia). Bufonids, which are gener2lly conceded to be 
leptodactylid derivatines, have broadly dilated sacral 
diapophyses as well. If Neourocoela is properly assiened 
familially, then all primitive leptodactylids may have 
had sacral dilations of the pelobatid degree--those livin~ 
leptodactylids with sacral dilations do not approach the 
condition seen in bufonids or· pclobatids. The sacral 
vertebra of Pelodytes is. :uore like that of pipids than 
other pelobatids. 
Hecht (1960) mentioned the lack of moderate to 
lonv transverse processes on the pre3acral vertebrae 
in primitive frogs. My exemination of skeletons of all 
ascaphid, discoglossid, pipid, and rhinophrynid genera 
confirms his observation. Among the nine living and three 
extinct pelobatid genercl some variation occurs. The 
transverse processes of the posterior presacral vertebrae 1 
are little wore·than bosses or are ve~y short in 
Mncronelobates, Pelobatcs and Scanhiopus. Miouelodytes 
and Pelodvtes have short processes stronely sloped anteriorly 
as in pipids. In the Megophrys end Eopelobates 
(Megophryinae), the transverse processes of the posterior 
presacral .vertebrae are of moderate length (Zweifel, 
1956a; personal observation) but they are shortened. and 
directed strongly anteriorly in at least one species of 
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Lentobrachium (Boulenger, 1908), recalling the condition 
seen in Pelodytes. The anterior presacral vertebrae of 
all pelobatids have elonrate transverse processes (relative 
to the widths of the· sacral diapophyses) as well as in 
some primitive leptod~ctylids (Oeratophryinae). This same 
condition appears in some bufonids and is variable 
within Bufo. Several groups of leptodactylids have 
relatively short t!ansverse processes on the posterior 
presacral vertebrae. This is most pronounced in Neobatrachus 
and Notaden (Fig. 30) but is also found in several 
Neotropical groups (e.g., T2l$1tobiini, Odontophrynini, 
and -Grypiscihi) as well as in Eel·:rn.Eb-ryne and most 
Myobatrachinae and Oyclornninae. 
The presence of postzygapophyses on the sacrum 
and prezygapophyses on the coccyx must be considered 
primitive. The zygapophyses are not ~resent in Pelodytes, 
and their presence is obliterated by sacral-coccygeal 
fusion in the Peloba tinae; they are foumf in the Megophryinae 
but not consistently in any leptodactylid. McDowell 
(in litt.) observed sacral postzygapophyses and cocoygeal 
prezygapophyses in Metacrinia and in the enigmatic 
Soordossus, but I have seen them only in ;satrnchophryn~ 
and ~e~ophrys. Zweifel (1956a) described coccygeal 
zygapophyses in ~opclobates. 
The tadpoles of pelobatids and leptodactylids, as 
well as of all advanced frogs (except the microhylids 
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whose relationships are obscure), are Type IV of Orton 
(1953). Admittedly, use of gross ta~~ole mor~hology as a 
basis of macrosysterna tj_c ( ir.:.terfamilial) clas sific;;;.tion 
is hazardous (e.g., 'Inger, 1967), but an examination of 
intrafamilial variation can be useful in determining 
intrafamilial evolutionary trends. Inger (1967) 
characterized the Pelobatidae and Le~todactylidae as having 
tadpoles with median vents. Orton (1952) characterized 
the pelobatid tadpoles as follows: vent median, beak 
present, tooth rows usu.2.lly divided 0:-:i th one complete 
short row anteriorly and t~o complete rows posteriorly, 
and labial papillae complete except for a narrow median 
interruption anteriorly. The data for pelobatids, insofar 
as is knoi·m, are summarized in Table I+. 
Only half of the pelobatid genera (and species) 
have a:edian vents; the temperate Himalayan genera have 
dextral vents as does the subtropical and tropical 
Leptobrachium. Inger's (1966:25) statement that a complete 
row of papillae across the upper lip is characteristic 
of pelobatids is in error. Insofar as I am aware, it is 
true for only L . .e:_racilis and~. 1)eloc1ytoides, althou[Gh 
some Oreolalax have large, widely scattered papillae across 
the upper lip (Liu, 1950)0 The uppermost tooth row is 
complete in all pelobatido (if teeth are present) and ls 
very, short in the Pelo~atinae and Mcr;ophryinne. In 
Pelodvtes this ro0 is almost as wid~ a~ the mouth, 
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3 Absento 
679 
recalling the conditicn seen in most tad.poles. Tha 
Pelobctinae and Pelodytinae differ from the Megophryinae 
in having two complete tooth rows across th~ ·rully 
papillate lo~er lip; only a single complete row is found 
in megophryines. Most tooth rows are divided medially 
by the upper beak in pelobatids. This feature in 
combination with the usually high tooth formula 
characterizes most pelobntids. This is not to say that 
this condition is not duplicated elsewhere; for example, 
Neobatraohus has a dental formula of I:2-2/1-1 :II to 
I:3-3/1-1 :II, Mixonhves has a II:4-4/1-1 :II with three 
other very short lateral divided rows posteriorly and 
Heleophryne has a. IV/1-1 :XII to IV/1-1 :XVI formula; most 
buf onoids exhibit a I: 1-1 /III tooth ·formula. 
The tadpoles of pelobatids suggest.a closer 
relationship between the European and Nbrth American 
genero. than either e;rou.P has to the Ncgophryinae. Ifo1·J"ever, 
the variation within the Megophryinae s~ggests that the 
tadpole can be a hazatdous source for definitive statements 
about r~lationships. Among bufonoid frogs the high tooth 
formulae in cycloranine and heleophr;ynine leptodactylids 
is sugcestive of the pelobatid condition in distinction 
to the relatively dissimilar ~outhparts seen in other 
' 
bufonoid froes. Tadpole morphology represents perhaps 
one o:f the most useful and most misused of the available 
character cbmnlexes to he used i~ frog classification. 
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A major problem to be overcome is the descri:ptive for:r:ulae 
applied to. the mouth parts. It1:any authors use the most 
simple, least informative system of arabic numerals 1 
separeted by a solidus (i.e., 2/3) for tadpoles with all 
of the rows complete or some of them divided. Using 
various systems, the dental formula for Vibrissanhora liui 






(C) ( D) 
I:5-5/4-4:I 1 C, 1 D, L~L/1 L, 3D, 10 
The forrnula with the grec..t8st information content is the 
last (D), in which tha arabic numeral preceding the letters 
C, D, and L refers to the number of complete, divided 
(but not lateral), and laterai (and divi~ed) rows of teeth 
respectively. Lateral rows are separuted by the beak. 
This system differs from that of Liu (1950) in 
distinguishing between divirled and lateral rows and does 
not require the use of Roman numerals. Liu's system is 
prefe:n:.ble to the 4-layered formula (B) in requiring 
less space on a printed pa?e. The four-layered formula 
likewise does not distinguish divided from strictly 
ln.ters.l rows although thh, distinction can be demonstrated 
to be two ends of a continuum. 
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There can be little argument against the s~atement 
that the Pelobatidae is the most pri~itive of the frog 
families exceptine the archaic Ascaphidae, Discoglossidae, 
Pipidae, and Rhinophrynidae (Tihen, 1965). An appropriate 
test of which of the advanced families is most closely 
related to the Pelobatidae ~ould be to compare them 
relative to the number of primitive characters shared. 
The selection of characters and determination of evolutionary 
direction was made on the following bases: (1) characters 
shared between the Pelobatidae and some or all of the 
archaic frog families were regarded as unquestionably 
ancestral; and (2) those characteristics which occur in 
these archaic families but also occur in some of the 
bufonoid families were selected as b~ing useful in measuring 
the relative primitiveness o.f each of the bufonoid families 
and subfamilies (and tribes of the leptodactylid subfamily 
Telmatobiinae). 
The family or subfamily with the lowest sum of 
values is judged to be most primitive, and the higher tho 
sum of values, the greater is the divergence of that group 
from the ancestral stock. These primitive characters are 
(I) lar0e, closely aprroximo.ted occipital condyles--Typos 
II or III; (II) imbricate neural arches; (III) anterior 
Presacr~l vertebral transverse processes elongate and 
posterior presacral vertebral tr~nsverse processes 
shortened; (IV) diapophyses of sacral vertebrae broadly 
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dilated; (V) post-zygapophyses on sacral vertebra and 
.prezygapophyses and/or transverse processes present on 
anterior end of coccyx; (VI) intervertebral discs free; 
(VII) ilium l2~cking d.orsa.l crest,. ili2.l prominence or 
protuberance; (VIII) all skull bones present; maxillaries, 
premaxillaries, and prevomers toothed; (IX) phalangeal 
formulae 2-2~3-3 a~d 2~2-3-4-3; (X) pupil vertical; (XI) 
outer metatarsal tubercle absent; (XII) amplexus inGuinal; 
(XIII) eggs s1nall, laid in water, t2dpole fro8-living; 
(XIV) tadpole vent median; (XV) tadpole dental formul& 
including at lr]o.st three oi-· four rows above and three 
rows below beak; and (XVI) pectoral girdle arciferal. 
Each of these 16 characters or character complexes was 
assigned a value from Oto 2 for eac~ of the 23 bufonoid 
and pelobatid taxa. The character states and values are 
summarized in Table 5 and the scores and .. sums for 35 
fu.mily groups of unon-archaicn frogs in Table 6. 
A value of O indicates that the primitive condition is 
uniform within the group; a value of 1 indicates tho group 
exhibits an intermediate condition or is variable with 
more than one-half of the included taxa exhibiting the 
primitive state; and a value of 2 indicates that a majority' 
of or all of the included taxa share the (or a) derived 
st~te for the character •. The sum of the values for the 16 
characters is an index of how far removed a given taxon is 
from the basal stock of the Bufonoidea--the Pelobatoidea. 
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Table 5. Sixteen phylogenetically significant characters 
and the character states and their values. 
I. Cervical type II= o 
Cervical type I= 2 
II. Neural arches imbricate = 0 
Neural arches open= 2 
III. Transverse processes of anterior presacral vertebrae 
expanded, those of posterior presacral vertebrae 
shortened= 0 
All transverse processes as long as sacral diapophyses 
or all transverse processes shorter than sacral 
diapophyses = 2 
IV. Sacral diapophyses dilated= 0 
Sacral diapophyses rounded= 2 
V. Sacral vertebra bearing postzygapophyses and/or 
coccyx bearing prezygapophyses = 0 
Sacral vertebra lackinG postzygapophyses and 
coccyx lacking .Prezygapophyses = 2 
VI. Intervertebral discs free= O 
Intervertebral discs fused to centrum = 2 
VII. Ilium without dorsal crest or dorsal protuberance= O 
I11~m with dorsal crest·and/or doisal protuberance= 2 
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VIII. All skull bones present, premaxillae and maxillae 
bearing teeth~ 0 
Some skull bones lost and/or premaxillae and 
maxillae toothless= 2 
IX. Phalangeal formulae nor~al = 0 
Intercala~y element present or phalanges lost= 2 
X. Pupil vertical= O 
Pupil horizontal or rouna = 2 
XI. No outer metatars~l tubercle= 0 
Outer metatars~l tubercle present= 2 
XII. Amplectic position inguinnl = O 
Amplectic position axillary= 2 
XIII. Eggs small, usually pigment·ed, larvae aquatic= 0 
Eggs large, development abbreviated or direct= 2 
XIV. Tadpole vent median= O 
Tadpole vent dextral = 2 
XV. Larval tooth formula at least 3/3 = 0 
Larval tooth formula less than.3/3 = 2 
XVI. Pectoral girdle arciferal = 0 
Pectoral girdle fir~isternul = 2 
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Table 6. Values for each of the sixteen phyloseneticaly 
significnnt characters in non-archaic frog groups. 
r., ,-, ;-. ,~:-:.· t> 1-~ f-1 1-1 ('-~ N H H  H :-,. ~- l, 
H H 1-1 . ~ H H l··i :~ H H l··l ;.~ :-
H ~· ;-~, ~ ~ H (~ :·: 
~:, ~ 
Pelobatidae 
Meg.ophryinae 0 0 0 0 0 0 0 0 0 0 O·O 1 0 0 
Peloba.tinae 0 0 0 0 0 2 0 1 0 0 0 0 0 0  0 0 
Pelodytinae 0  0 0 0 2  2 0  0 0 0 0 0 0 0 0 0 
Leptodactylidae 
Heleophryninae 0 0 2 2 0 0 0 0 0 ? 0 0 0 0 
Cycloraninae 0 0 2 1 0 0 0 0 0 1 0 
Myobatrachinae 2 2 .1 1 0 0 ~ 2 0 0 2  2 0 
Ceratophryinae 0  0 0 2 2 2 1 0 0 2 0 0 t 0 
Telmatobini 0 0 2 2 1, 0 0 1 2 0 0 2 0 
Alsodini 2 2 0 0 2 2 1 0  0 2 0 
Odontophrynini 0 2  2 2  2 1 0  0 2 2 2 0 0 2 0 
Leptodactylinae 2  2 2  2 2 2  0 0 2 2  2 0 2 0 
Elosinae 2 2  2 2 2 2 2 0 2 2 2 0 2  2 0 
Grypiscini 2  2  2 2 2 2 2 0 0 2 2 2 2 2 0 
Eleutherodactylini 2 2 2 2 2  2 2 0 0 2 2  2 2 2 2 0 
Bufonidae 0 1 2 1 2  2 2 2 0 2 2  2 0 2 1 
Rhinodermatidae 0 2 2 1 2 2  2 2 0 2  2 2  2 0 2 2 





















Phyllomedusinae 2 0 2 0 2 2 2 0 1 0 2 2 1 2 0 19 
other Hylidae 2 2 2 2 2 2 2 1 2 2 2 2 2 2 0 28 
Dendrobatidae 2 2 2 2 2 2 2 2 0 2 2 2 1 1 2 2 28 
Pseudidae 2 2 2 2 2 2 2 0 2 2 2 2 2 2 2 0 28 
Sooglossidae 2 2 2 2 0 0 ·? ? 0 2 0 ? 2 0 2 2 16+ 
Ranidae 
Raninae 2 2 r,. 2 2 2 2 0 0 2 2 2 0 2 0 2 24 c:. 
Rhacophorinae 2 2 2 2 2 2 2 0 2 2 2 1 2 0 2 26 
Petropedetinae 2 2 2 2 2 2 2 0 0 2 0 2 0 2 0 2 22 
Hernisinae ? ? ? 2 2 2 ? 2 2 0 0 2 0 2 0 2 16+ 
Hyperoliidae 
Astylosterninae 2 2 2 2 2 2 2 0 2 1 0 2 0 2 0 2 23 
Hyperoliinae 2 2 2 2 2 2 2 0 2 0 0 2 0 2 0 2 22 
.Arthroleptinae 2 2· 2 2 2 2 2 0 2 2 2 2 2 0 2 2 28 
Nicrohylidae 
/ 
Dyscophinae ? 0 ? 0 2 2 0 0 0 .1 0 2 0 0 2 2 ,. 11 ·r 
Brevicipinae ? 0 ? 0 2 2 ? 2 0 2 2 0 2 0 2 2 16+ 
Asterophryinae 2 0 2 0 2 2 0 2 0 2 0 2 2 0 2 2 20 
Microhylinae 2 0 0 0 2 2 1 0 2 0 2 0 0 2 2 16 
Oophylinae 2 2 2 0 2 2 0 0 0 2 0 2 2 0 2 2 20 
Phrynomerinae 2 2 2 0 2 2 1 2 2 2 0 2 0 0 2 2 23 
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All three pelobatid subfamilies exhibit low values--the 
Megophryinae with 2, the Pelobatinae with 3, and the 
Pelodytinae with 4. The following leptodactylid groups 
exhibit values below 14--Heleophryninae, Oycloraninae, 
Ceratophryinae, and Telmatobiini (Telmatobiinae). The 
Heleophryninae are only slightly removed from the pelobatid 
zone and are considerably more primitive than any other 
group of the uhi~her frogs.u The Oycloraninae are well 
removed from the pelobatid zone bQt less than one-halt 
as far removed as are the Myobatrachinae. The leptodacty~ids 
of southern South America (Ceratophryinae ana telmatobiine 
and alsodine Telmatobiinae) are more primitive than any 
other bufonoid groups (excepting the heleophrynine and 
cycloranine leptodactylids). Of the·non-leptodactylid 
bufonoid families and subfamilies, the Phyllomedusinae 
are least unlike the pelobatoid ancesto~~ The Bufonidae, 
which are usually regarded as only slightly advanced over 
the Leptodactylidae, are the next most primitive group. 
The Pelobatidae are intermediate between the 
primitive0iscoglossoid and pipoid) and the advanced 
(bufonoid and ranoid) frogs. The leptodnctylids ·are the 
stem bufonoids and are difficult to separate from the 
pelobatids. 
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Figure 126. Comparison of the relative primitiveness 
of 35 groups of non-archaic frogs including the 23 
bufonoid and pelobatid subfamilies and tribes. The 
concentric semicircles are guidelines and are not intended 
to have a special significance. Families are enclosed 
in dashed lines. The abbreviations used are as follows: 
A= Alsodini, Ce= Ceratophryinae, Cy= Cycloraninae, 
Ele = Eleutherodactylini, Elo = Elosiinae, Gr= Grypiscini, 
He= Heleophryninae, Le= Leptodactylinae, Mego= Megophryinae, 
My= Myobatrachinae, Pb= Pelobatinae, Pd= Pelodytinae, 
Phy = Phyllomedusinae, and T = Telmo. tobiini. The scparatiln 
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Intrafamilial Relationships of the Leptodactylidae 
Figure 126 reveals that the Leptodactylidae exhibit 
the greatest rnngc cif intrafamilial variability or diversity 
among the Pelobatoidea, Bufonoidea, and Ranoidea. In 
part, this diversity represents a finer degree of knowledge 
about the Leptodactylidae than about some other families, 
but the diversity is also real. The Leptodactylidae have 
been the convenient ttcatch-alln for genera of bufonoid 
frogs with obscure relationships, and can be defined as 
0 t:1ose bLl.fonoid frogs th~t are not members of· the 
Bufonidae, C~ntrolenidae, Dendrobatidae, Hylidae, Pscudidae, 
or Rhinodermatidae. 0 The intrafarnilial relationships of 
the Leptodac\ylidae are schematically summarized in Fig. 127. 
The Lept-0dactylidae can be viewed as a series of 
incitcasingly wora specialized subfamilies and tribes 
which bridgB the morpholo;ical and behavioral gaps between 
the Pclobatidue and the smaller families·of the Bufonoidea 
and the Ranoidea. The least specialized subfamilies and 
tribes of leptodactylid~ occur ln southern Africa and the 
.Australo-Pu'puan rcr~lon. Other, only slightly more 
specialized, .groups occur in temperate South A~crica, and 
the very specialized groups occur in the subtropical and 
tropical zones of South America and Middle America. 
The subfamily Heleophryninae contains one Bonus 
und is restricted in distributiori to southern Africa. 
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Figure 127. DendroGram illustrating proposed 
relationships of the leptodactylid subfamilies and tribes 
and derived families. The hatched zone is Cretaceous 
time during which decreasing equability occurred. 
The vertical seal~ is not intended to ·indicate the duration 
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Heleonhryne is the most primitive leptodactylid genus in 
terms of its degree of. divergence from the pelobatids. 
In some characters, HeleQ_phryne resembles some of the genera 
of Au stralo-Papuan 1e:ptodact;ylid s ( HeleioP.orus, Ncobo.t rn.chLlS, 
Notaden, and Mixophyes) of the subfamily Cycloraninae, 
but the Australo-Papuan genera are closely interrelated, 
and none shows any evi~ence of a close relationship with 
H0leophryne. The characteristics shared by Heleophryne, 
some of the Cyoloraninae, the Oeratophryinae, and the 
Telmatobiini reflect those of the ancestral stock(s) 
of the Leptodactylioae and may be used to demonstrate a 
close ~elationship among these eleven genera; however, 
with the exception of Eeleonhryne and the ceratophryines, 
the other gen~ra are the primitive ~embers of larger 
groups. Heleonhrvne may represent an independent line of 
pelobatid derivatives which has achieved the leptodactylid 
or bufonoid grade. 
The Myobitrachinae are a relatively compact group 
of Australo~Papuan genera with one Eocene fossil genus 
from peninsular India .. Although sympatric with the 
Cyclorantnae, the Myobatrachinae are not closely related 
to the Oycloraninae. Other than the characteristics of 
leptodactylid frogs, the two subfamilies have one unifying 
character (inguinal amplexus), but.this is shared with 
ascaphids, discoglosslds, pipids, rhinophryni6s; pelobatids, 
and Batrachyla (Telmntobiinae, Leptodactylidae). I consider 
it likely that two other [enera of leptodactylids will bG 
foun<:i to e::hi bit inguinul a:::plexus--Ec?le 9.phryne and Thoron2:.. 
The .tadpole mouthparts of the Myobatrachinae are unlike 
those of all othe~ lepto~aotylids b~t ·are very similar to 
those of the bufonids. It must be stressed that the 
Myobatrachinae and Bufonidae share few other characters 
and that ta.e· si::nilarity in tadpole ::~outhparts may well 
be convergent or parallel. The species of most myobatrachine 
genera are toothless, but tj~ species of some genera 
have teeth on the maxillary arch. The myobatrachlnes 
have type I corvical cotylar arrangement and widely separated 
occipital condyles in contrast to the type II cervical 
cotylar arrangement and narrowly separated occipital 
cond:yles of bufonids. .Further studi must be rnade to 
evaluate the closeness of the.relationship between these 
·two Groups althouBh amon5 the extant le~todactylids, I 
consider the myobatrachines least unlikely to be the 
ancestors of the nearly cosmopolitan Bufonidae. 
The Oycloraninac are restricted to the Australo-Papuan 
reGion, as are the :,:yo b2.trachint:..e. Parker ( 191;.Q) suggested 
thEt t with further study, tho tT.-rn subfa'i.nilies would be 
shown to be less distinctive than he had characterized 
them. However, .the add:i. tional osteolo{:ical and tadpole 
characters utilized here have ainplified the distinction 
between these two subf~milics. As pointed out above, the, 
two Australo-Papuan subfamilies ·share only one significant 
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character. I consider the community of ancestry of these 
two groups to be very ancient if it existed at all. The 
Oycloraninae share some char2.cters ·with the Telma t.obiini, 
.Alsodini, and Ceratoph:ryim:e, out ure not closely related 
to any of these croups. The tribe Oycloranini is less 
unlike the Neotropical subfamilies than is the Limnodynastini 
which are more specialized. than the Cyclor::.1.nini. 
I consider ea.ch of the three subfamilies discussed 
above to have evolved independently from a megophryine 
ancestor. One could therefore argue that the Leptodactylidae 
are polyphyletic. Tl1e Cycloraninae appear to be ancestral 
to the Nootropicnl leptodactylids, but the Heleophryninae 
and Myobatr~chinac are apparently not involved in the 
phylogeny of the Neotropical leptodactylids. As stressed 
above, the Megophryino.e and Australo-Papuo.n leptodaotyli<ls 
are similar in ;nost character complexes~ T2.ken in combination, 
the Cycloraninae, Heleophryninae, and Myobo.trachinae form 
an evoltitionary grade between the Megop~ryinae and the 
Neotropicul leptoclactyL1.d8. However, I arn reluct::Lnt to 
accord both the Heleoph:ryninae and Myobe.traohinae familial 
status and consider equally unrealistic the idea of 
considering either or. both subfamilies of the Pelobatidae. 
The Myobatrachinae could be more reasonably distinguished 
familially fro::: tho Pclobntidae tl1an could the Heleophrynlnae. 
Fro:n an evolu tiona.ry standpoint, the Heleophryninae are 
a relict of the Megophryine stock which gave rise to the· 
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Oycloranin..-~e ( see beloY, }YP. 725-31·). The ~yobatrachinae 
probably evolved from a contemporaneous me~ophryine. 
~hether this megophryine was subfamilially distinct from 
tho group which gave rise to the Oycloraninae cannot be 
kn01m in the absence of foss:ils. I doubt that these t1,70 
megophryines were subfamilially distinct and therefore 
consider the Leptodaotylidae monophyletic following the 
reasoning of Simpson (1961:124). 
The subfamilies discussed below seem to have a 
common ancestry within the Leptodaotylidae. This common 
ancestor was probably a cycloranine which was not unlike 
the modern Cycloranini. 
The subfamily Oerutophryinae contains only two 
extant genera and is a morphologicnl'ly isolated group. 
This isolation has been described by several workers who 
consider the subfamily to be a family ~ci~e closely allied 
to the Bufonidae than to the Leptodactylidae (Oei, Limeses, 
Reig). In spite of the morpholoeical isolation of the 
Cerutophryinae there are some striking.similarities between 
the Coratophryinae and the Odontophrynini. Boulenger 
(1882), Cochran (1955); Reig (1960b),. Reig and Ce1··(1963), 
and Reig and Limeses (1963) suggested that Odontonhrynus 
and Sto;rbus ~tuctorl11£ ( = Pr_2cer_§.topbs.1Ql) arc ve.ry closely 
related to the ceratophryines. The Odontophrynini may 
hnve been derived from a ceratophryine ancestor, but the 
extant odontophrynine c~nera exhibit fewer primitive 
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characters than.do the genera of the Tolmatobiini. The 
Odontophrynini represent either the first or second divergence 
from the original stock of the Tel~atobiinae. The 
CerLtophryinae seem·to represent tbe ecrliest div0rcence 
from the Neotropical leptodactylid stock. 
The remainder of the early Neotropical leptodactylid 
stock (after the 8eratophryinae diverged) is represented 
by the Telmatobiinae and derived subfamilies (Elo~iinae 
and Leptodactylinae). Some of the terrestrial genera of 
the Tc3lrnatobiini .resemble the primitive .Australo-Papuan~ 
Cycloranini (Oycloraninae) but more closely resemble the 
other tribes of 1elmatobiinae. 
The Leptodactylinae are derived from the relatively 
primitive .AJ.sodini ('Eupsophus). Tho most primitive 
leptodactyline (Pleurodema) is very similar to Eunsophus. 
The two genera differ in the sternal ap~aratus, breeding 
biology, and loss of the quadratojUEal. Pleuro~ema has an 
osseous stern~l style (as do all other leptodactylines) 
and lays its cc;gs inn foam nest (llke several other 
leptodactylines); these two characters cl~urly ally 
Pleurod eu~a with the Leptodactylinae al thou[~h .its close 
relationship to Eupsonhus is obvious und couJd be used 
to support the argument that the Leptodactylinac are 
only a tribe of the Tolmatobilnae. 
The Elosiinae nre a small, morpholo~icully homogeneous 
group except for the cranial ad~ptations of Me~aelosin. 
The relationships of the subfa~ily to other leptodactylid 
groups are unclear and over-shadowed by the relationship 
between the Elosiinae and the.Denarobatidae. The Elosiinae 
exhibit many characters in common with the Alsodini, 
Grypisoini, and Elcutherodactylini, and I consider 
the elosiines to represent an early <livision from the 
alsodine stock which later c;ave rise to the Grypiscini 
and Eleutherodactylini. 
I recognize two tribes in the Cycloraninae, the 
Cycloranini and the Limnodynastini. Of the two tribes, 
the Cyoloranini are 3ore primitive. The Limnodynastini 
are specialized in their breeding biology. None of the 
I 
five limnodynastine genera has vertical pupils and all 
have free in~ervertebral discs, the ·cervical fused to 
the second vertebrae, and relatively long transverse 
pio6esse~ of the posterior presacral vertebrae. Adelotus 
b re vl s n n d one spec i cs of Li nm o ct yn as t es have o u. t er 
metatarsal tubercles, which are otherwi~e lacking in the 
tribe. The foarn-nestins habits G.nd tl1e rnodifioations of 
the fin8ers in females ?f the Limnodynastini are considered 
adequate reasons for separatin8 these five genera from 
the Cycloraninl which _do not lay their eggs in foam nests 
(except Hcleioporus) and do not have finger frinres in 
the females. The foam;...ncstir1[3 habit of' Hcl.e:i.onoru.r-.: is 
qu.lte different from that of the Limnodynastini but similar 
to that exhibited by tr.e frogs of the LentodnctyJun fun c Ll r.") ----
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group. Eeleioporus, N2obatrachus, and Notaden are closely 
related. Although their skeletons similar., the 
three eenera differ in breedirig biolocy and some extern~l 
characters. Cyclorari~ arid fixophyes differ from Heleionoruo, 
Neohatrachus, an<l Noteden in many features of the skull 
and vertebral column, but do not closely resemble each 
other. They are derived genera but probably have 
evolved several characters in a parallel fashion (ankylosis 
of intervertebral discs to centri, separation of cervical 
and second vertebrae in adults, loni transverse processes 
on the posterio~ presacral vertebrae, and lack of a 
frontoparietal fontanelle). The last character may be 
pr;mitive to tbe presence of a fontanelle, but in the 
leptodactylid rroups the primitive g6nera frequently 
have a frontoparietal fontanelle. 
The Oerutophryinae and Eeleophryriinae do not exhibit 
a great amount of intrasubfamilial variability in tho.t they 
are small groups. The Myobatrachinae are morphologically 
homogeneous in many characters but are hetereogeneous 
in many others. With the possible exception of bufonid 
and rancid derivatives (see below), the myobatrachinos do 
not fisure prominently in bufonoid evolution. With respect 
to the Leptorlactylidae, the Myobatrachlnae are an evolutionary 
dead-end. 
The Cerato·nhr;vinne and Telmatobiinae apparently 
evolved from cycloranine ancestors. ·The Cero.tophryinae 
represent an early divergence of the Neotropical stock 
and are a rnorphologicnlly isolated and s~all group. 
700 
The Telma tobiinae are a r:iorprwlogically di verse and large 
group with one fossil and 24 Recent gener~. I divide 
the Telmatobiinae into five tribes. The Telmatobiini 
(5 genera) and Odontophrynini (2 genera) are the most 
primitive tribes and the Alsodini are but slightly more 
advancied. The former t~o tribes have apparently not 
given rise to additional groups and have the bulk of their 
species in tonperate or Andean South America. The 
Odontophrynini share several characteristics with the 
Ceratophryinae and may be early derivatives of that group 
which have paralleled the Telmatobiini. At present, I 
include the odontophryhincs in the Telmatobiinae because 
they lack the distinctive vertebral column and vertebral 
shiel~ of the ce~atophryincs. Oci (1965) demonstrated 
that thr.? slcin proteins of Cernto 1'•hrvs and .Lepidobc1.tracbus 
set these genera off from the other leptodactylids including 
Odontonhrynus and Proceratouhrvs. The distinctive ilia 
of the ceratophryines are iden~ical with those of the 
odontophrynines and unlike those of all other leptodactylids. 
The solution of the problem of whether the odontophrynines 
represent a proto-ceratophryine or a telmatobiine stock 
will probably require some fossil data. 
The Alsodini o.nd their deri vr1ti ves rn8.ke up the 
majority of the Neotropical Leptodactylidue. The Alsodini 
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occur in temperate and Andenn South America, with one 
genus (Thoropa) endemic to southeastern Brasil. The tribe 
is somewhat heterogeneous in that two of the genera 
(Eupsophus and HvloTina) have a type II cervical cotylar 
arrangement and lay relatively numerous small eggs in 
aquatic situations. Both of these genera engage in 
axillary amplexus and have outer metatarsal tubercles. 
One of them (Hylorina) has vertical pupils. The other 
tHo alsodine genera (BaJ..Eac~la and Thorona) have a type 
I cervical cotylar arrangement and lay relatively few 
large eggs in ~oist terrestrial situations. The larvae 
of both genera become aquatic after the nest is inundated. 
Both genera have outer metatarsal tubercles and horizontal 
pupils. Batrachyla eneaBes in inguinal_amplexus (Barrio, 
1967a), but amplectic behavior has not been observed for 
Thorona. As mentioned above, the Lepto·ctactylinae seem 
to have been evolved from an ancestral stock with the 
characteristics of Eunsonhus. Batrachyla and Thoropa are 
probably representative of the alsodine stock which gave 
rise to the Eleuthoroductylinl, Grypiscini, and Elosiinae. 
I consider the Elosiinae to represent an early divergence 
from this stock because the Elosiinne have aquatic larvae. 
Osteologically, the Elosiinae are isolated from the 
Grypiscini and Encrntherodactylini. I consider the 
Grypiscini more primitive than the Eleutherodactylini. 
The eggs of grypiscine genera are large and deposited in 
702 
moist terrestrial situations as is the case in the Alsodini, 
but in contrast to the Alsodini, the larvae are not 
aquatic (Lutz, 1944). The eleutherodactyline genera 1 
exhibit direct developmerit. Unlike the grypiscine larvae, 
eleutherodactyline. larvae never free themselves from the 
enclosing egg envelopes~ The Grypiscini make up a 
small group which is restricted in distribution to the 
coastal rangeG of southeastern and southern Brasil. The 
Eleutherodactylini range over the entire tropical and 
subtropical zones of the Americas except in the arid 
regions of dentral America, Ecuador, Peru, and Venezuela. 
The zenith of the Leptoaactylidae is Eleutherodnctvlus which 
contains probably 400 species and occurs over most of the 
ranr·e of the Eleutherodactylini. Direct development is 
probably the single adaptive change ,made by this tribe 
which permitted the tribe to evolve into such a large 
group. The success of the genus Eleutherodactylus is 
measured by its diversity and adaptability. The genus 
is rich in species throuehout the ~est Indies and occurs 
in semiarid as well as very moist habitats. Unlike rnany 
leptodactylid genera, it is not restricted to lowland 
situations where there are ponds (a requirement for species 
with aquatic larvae) but ranges altitudinally to at least 
4200 meters in the Andes. 
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Extrafamllial Relationships of the Leptodactylidae 
I have discuss eel t:C1e relationships b etw·e en tll e 
Pelobatidae · and ~eptoda.ctylid:? .. e anc~ t~:.e rel2.tionshi:r>s 
within the Leptodactylidne above. In some cases, reference 
was m~de to the close relationship between a leptodactylld 
group and the frogs of other.families. I consider the 
close relationship betKeen the Pelobatidae and Leptoductylidae 
to be established, and also consider the statement 
11 the Leptcdactylida.e are the stem bui'onoid grou1) 11 to 
be established. If the Leptodactylidae are the stem 
bufonoid group, tben all other bufonoid families are 
leptodactylid derivatives or are independently derived 
from a pelobatid stock. The works of Griffiths (1963), 
Inger (1967), Kluge and Furris (1969), Noble (1922, 
1931 ), and Tihen (1965) have clearly established that the 
archaic frog families (Ascaphidae, Discoglossidae, Pipidae, 
and Rhinophrynidae) did not directly give rise to the 
"advanced frogs." 
These authors agree that these four families are 
clearly primitive and that tho other frog families are 
advanced. Most consider the Pelobatidae to bridBe the 
gnp bet ween II prLni ti ve 0 and 11 ad vanced II frogs. There is 
considerable debate as to whetier the Xicrohylidae are 
primitive or advanced frops. The proponents of the 
primitive position (Hecht, 1963., Inccr, 1967, Orton, 1957, 
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and Starrett, 1968) basec1 J.:Llch of their argument on the 
tadpole morphology, 1-.rhere2.s the advocates of the F .. dvanced, 
i , . t· (G . ".L'. '' rano o posi 10n rliLl~~s, 1963, Noble, 1922, 1931, and 
Parker, 1934) rely.on the pectoral architecture, thi~h 
musculature, und the variQble sacral-presacral centrQJ. 
articulation. Ii'urther disctlssion of the relationships 
of the Microhylidae is withheld pendine new data and 
perhaps another monosraph of the family. I have plotted 
values for some of the microhylid su.bf:3.milie s in the 
figure illustrating the degree of primitiveness in frog 
groups (Fig. 126). The subfamily Microhylinae appears 
to be the most primitive subfamily of this group on the 1 
basis of the characters I used. Relatively little data 
of the breeding biologies of microhylicls are available, 
and I have seen relatively few eenera in computing my 
values of primitiveness for th0 family .... In gene:ro.l tho 
values a re in ac;rec:ncnt ·;·~i th t:'le id ea o:f the phylogeny 
of microhylids advanced by Park~r (1934)--that the group 
represents an early ranid divergence. The data are not 
in accord with the position taken by Hecht (1963) and 
Starrett (1968)--that the family represents one of the 
archaic families. The ~emaining frog families seem to 
have some relationship to the varied leptodactylid stocks. 
I consider the rhinod-ermat:ids to represent a 
Neotropical bufonid derivative and therefore include that 
genus in a diAcussion of the relationships of the Bufonldae 
to the Leptodactylidae. As ~entioned above, among the 
extant leptodactylid groups the Myobatrachinae are most 
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like the Bufonidae and are presumably the modern representatives 
of the proto-bufonid stock. The t:·ro groups agree strikingly 
in the structure of the tadpole mouthparts. All bufonids 
(and Rhinoderma) lack teeth; few leptodactylids are 
edentate, but this character-state is most pronounced in 
the Myobatrachinae. All bufonids and myobatrachines have 
dilated sacral diapophyses. Myobatrachincs have a type 
I cervical cotylar arran~8ment (type II in bufonids), 
free intervertebral discs (procoelous vertebrae in bufonids), 
and lack Bidder's organ (present in bufonids). Most bufonids 
lack a prezonal element in the pectoral girdle (omosternum 
present in lfoctophryl}_oidcs ano at least one Bufo, ]_. 
haematiticus), whereas most leptodactylids have a large 
omosternuin o.nd manubrium. The pre zonal .. element in 
myobatrachines is small in most genera and absGnt in some. 
AlthouGh the Neotropical butonids have ~adiatcd (7 
ende~lc genera), there is no close relationship between 
the Neotropical bufonids and leptodactylids. 
The relationships of tho Centrolenidae are not 
apparent. Be.Core the significance of the intercalary 
cartilage was accepted, they were often placed in tho 
Hylidae or Loptodactylidue. Oentrolenids are arboreal, 
have aquatic tadpoles, intercalary cartilu~os, T-sbaped 
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terminal phalanges, the astragulus and calcaneum fused, 
and lack a prezonal element in the pectoral girdle. 
Most authors consider them hylid derivutives (Eaton, 
1958). Much of the· argument that centrolenids are hylid 
derivatives rests on a conviction that all Neotropical 
taxa with intercalary cartilages are related. The 
hyolarynx of Centrolonell~ is distinctive (figured by 
Eaton, 1958) and quite different from that of most bufonoid 
genera. The variation in the hyolarynx of hylids has 
not been adequately investigated and until it has, the 
taxonomic value of the distinctive hyolarynx of Oentrolenell~ 
remains unknovm. 
The Dsndrobatidae are an elosiinc leptodactylid 
derivative and not ranoid as claimed by Griffiths (1959, 
1963). This point was discussed in greater detail in 
the section of the Elosiinae (pp. 564-67). Griffiths 
(1963), in arguing in support of his contention that the 
Dendrobatidac are a subfamily of the Ranidae, cited the 
apparent parallelisms in th2 Petropedetinae (African ranid~). 
My study of the group is li~ited to some dissection and 
examination of cleared and stained individuals but results 
in the conclusion that the two groups exhibit considerable 
similarity in myolocy and osteolocy. The similarities 
ar_e qu.i te striking aml probably refJ.oct a community of 
ancestry rather than parallelism. However, it should be 
borne in mind that I have not studied tt10 other ranicJ 
subfamilies and genera in detail and cannot therefore 
convincin~ly argue that the similarities are not due to 
parallelism. 
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The relationships of the Hylidae are not apparent, 
but the family is usually tacitly considered a leptodactylid 
derivative. Inger's (1967:Fig. 6) phylogeny suggests 
that the Hylidae are the sister group (sensu Hennig) of 
the Ranidae + Rhacophoridae. The suggestion in unique 
and mentally provocative but needs further investigation. 
Previous authors were committed to placing the Hylidae 
and Ranidac in different suborders because of convictions 
that the pectoral architecture or sacral centrum were 
characteristic of basic dichotomies. The same convictions 
required the Microhylidae to be clociely related to ranids. 
The Pseudidae wGrc considered lcptodactylids until 
Parker (1935) suggested that they were ~ylids (because 
of the presence of an intercalary phalanx). The interculary 
phalanx of pseudids is elongate and osseous instead of 
short, disc-like, and cartilaginous as in .centrolenids, 
hylids, hypcroliids, rhacophorine ranids, and some wicrohylids 
(Phrvnomerus)~ Savage.and Carvalho (1953) named a·new 
family for the Pseudidae (L;ysapsus and Pseu.dis) because 
they considered the 'accessory phalanx analogous to the 
intercalated cartilage. As pointed out by Burger (1954), 
Savage and Carvalho' s 11 nei;·: fa:dl;·/' was author.ed by ~ilitzingcr 
(1843). Savage and C1rvalho (1953) considered Pseudis -----
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more primitive than L:.rsansus &.nc3 su.c;gested that the fa~·nily 
was derived fro~ the Leptodactylidae. Burge~ (1954) 
considered Lysa r:~us more primiti Ve than Pseud is ano 
~uggested that the group w~s a hylid subfanily. I have 
not studied pseudids in detail, and much information 
is lacking for Lysansus, but~ consider the group more 
closely allied to leptodactylids than to hylids. The 
pseudids are not closely related to any leptodactylid 
group. 
The rancid families (Hyperoliidae, Sooglossidae, 
Ranidae, and Rhacophoridae) are usually considered remote 
from leptodaotylids. Sooplonsu~ and Neso~antis were 
included in the Sooglossinae, a pclobatid subfamily with 
rancid parallelisms by Noble (1931 )~ The subfamily ls 
restricted to the SeychellesD Darlington (1957) doubted 
on zoo~eoGraphic grounds (with preconceived accaptance 
of Matthew's conclusions) that the Sooglossinae could be 
pelobatids, and Griffiths (1960), with similar zoogeographic . . -
uiases, demonstrated rnnoid affini tic~) for tho e;roup and 
Glcvnted the subfamily io family rank. Tho Soo~lossidae 
have ~rnme pelobatid, rnyobatrachine loptodactylid, and ranoid 
traits o..nd are c.onceivably modern representatives of a 
leptoductylid .derivative that gave rise to the Ranidae. 
Until further study is made of the numerous hypcroliid, 
rania, and rhacophorid ronera, additional comments on the 
relationships of these familico to loptodactylids are 
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held in ab~yance. Vertical pupils are considered to be 
primitive by ~e and vertical pupils do not occur in the 
Ranidae or Sooglossidae. Vertical pupils are com~on in 
the genera of t~o of t~e ·s~bfamilics of Laurent's (1951) 
Hyperoliidae (Astylosterninae and.Hyperoliinae). Most 
of these genera also lack outer metatarsal tubercles. 
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ZOOGEOGRAPHY 
Al~ost without ~xception, preyious zooceog~aphic 
studies utilizing or involving anurans have been Matthewian 
in analysis and conclusion. Darlington (1957) voiced 
numerous suggestions concerning anuran zoogeography but 
lacked an undorstandinc of the relationships of most 
groups. Noble (1924i 1926c, 1930) attacked many zoogeographic 
enigmas, but his approach was strictly Matthewian. Many 
macrosystematic proble;;1s of froc;s hs.ve been studied and 
solved in the past decade, and the major evolutionary 
patterns of the Anura are only now beginning to surface~ 
Many problems, principally minor ones, remain to be solved; 
a major difficulty to be overco:ne is tao relationships 
of the families assi3ncd to the Ranoidea, especially the 
Mlcrohylidne. Paleontological work has continued to 
force biologists to accept the antiquity of frees; tho 
order had diVGrsified into several families by tho 
Jurassic (Tihen, 1965). As the known antiquity of frogs 
increases, so must the consider8tion that continental 
drift may have playec1 ::.~n important ro1e in establinhing 
their present distributions. However, alrnply because a 
group is an old one, oontinGntal drift need not be invokad 
to explain distribution patterns (cf. Klu~e, 1967). 
The present dlstribution of the Leptodactylidac 
( ':i'1' '1 .. u. 1) is suc~estive of a southern ori3in and dispersalQ 
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No fossil evi~ence is av&ilable to establish the presence 
of the family in the northern hemisphere before the late 
Tertiary except for the Lo,;·ter Eocene Ind2_batr2.c_hus from 
peninsular India. N6ble (1930) and Darlington (1957) 
cited the fossil as evidence of a northern occurrence of "' 
the otherwise Australo-Papuan Myobatrachinae. Both authors 
assumed that peninsulsr India has always been part of the 
Asian continent or at least has been purt of it for 
sufficiently long that, zoogeographically, India is part 
of Asi~. However, contrary evidence is impressive. 
PaLeomagnctio·studies place Bombay at 40° Sin the Jurassic 
and record a stea(] y northerJ.y movement of the oubc ontinc;21t 
throuQhout the later Mesozoic an0 O~nqzoic. During the 
. Eocene, Bomb2.y ,;ms at 10° :3 (Takeuchi, Uyeda, and Kanamori, 
1967), or at about the level of northern Australia, and 
the present Himalayan region ~as crossed by tho Sea of 
Tethys. 
The froGs of the family Leptod~ctylidae presently 
occur in Australii (and New Guinea and Tasmania), in 
southern Africa, and in the Neotropics from southern 
Chile and Argentina (53 - 54° S) north to Arizona, Florida, 
New Mexico, and Texas (30 - 33° N). ~1th the exceptions 
of a few leptodactyline and telmatobiine genera which 
range northward into XiddlG America an~ the southern 
United States, no leptodactylid subfamily occurs on two 
continents. The Cyclor~ninae and ~yobatrachinae occur 
712 
only in the ~ustralo-Papuan Region (two genera reach 
-eastern New Guinea and th~ee reach Tasmania), the Heleophryniriae 
(monotypic) occur only in southern Africa, and the 
Ceratophryinae, Elosiinue, Leptodactylinae, and Telmatobiinae 
occur only in South and ~iddle America. Nith the exception 
of Indobatrachus, the fossil record for each subfamily 
(insofar as it is known) is included in the Recent 
distribution of the group (on the same continent). 
Five genera of the TGlmatobiinae r~~nc;e outsioo of South 
America; four of these (Hyle.ctophryne, Smin thillus, 
Syrrhonhus, and Tomodactylus) do not occur in South 
America, but the other (Eleutheroctactvlus) is wide-spread 
in tropical South America. Sminthillus is a Cuban endemic, 
and the other three non-South American genera are 
principally distributed on or around the Mexican Plateau. 
Three genera of the Leptodactylinue r:J.ng·e ·outside of South 
America. Pleuroderna occurs in the savannas of central 
Panaro£ but has its center of distribution in tempe~ate 
South America. Phvsalaemus occurs in the Central .American 
lowlands as far northwest as Oaxaca and Veracruz, 
but has its center.of distribution in subtropical and tropical 
Argentina and Brasil. In the case of both genera, only 
a sinelo species enters Centrul America. Leptodactvlus 
rungos northwost1·tard throur\h Central A;ner:i.ca to Texas and 
Sinaloa but all Ccmtral A~aericD.n s pee ie n are also f ou.nd in 
northern Sou"'~h America. J;e1)tod2.ct:vJ.tw nh;o occurs on 
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Hispaniola and Puerto Rico and on several islands in the 
Lesser Antilles, but is not represented by extra-South 
American endemics. All _of the Middle American 
leptodactylines are South American species which have 
spread northward- since the Late Pliocene closure of the 
Panamanian portal (Lloyd, 1963). The Telmatobiine eenera 
all belone to.the Eleutherodactylini. Three of the 
extra-South American genera ( Sminthillus, Syrrho-olm~~, and 
Tomodactvlus) are derivatives of the alpha divlsion of 
Eleutherodactylus. The alpha division of.Ele0thero~nctvlus 
is centered in the West Indies (about 100 species) but 
also occurs in the Andean system in ·Colo1~ia, Ecuador, 
I 
Guyana, and Venezuela. The fourth extra-South American 
eleutherodactyline (Hylactonhryno) is not obviously 
derived from }JJ.cuthc-;rocJactylus and shows a greater 
affinity vri th an Amazonian genus ( Ischno.cncma). Tho 
paleogeographic maps compiled by Harrington (1962), 
Jacobs et al (1963), and ef,pecially Lloyd (1963) strongly 
suegest that South America was not connected to North 
America during the Mesozoic and most of the Tertiary. 
Contact was established in the Pliocene (Lloyd, 1963). 
Animals could have moved northward across the volcanic 
island chain in the la·Lter half of the Tertiary but the 
degree of isolation of animal rroups sur;gests that the 
terrestrial South American fauna was isolated in South 
America until the Pliocene. No leptodactylid group reached 
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lJorth Lmerica via a P2.nami-Oosta Rica route until late 
in the Tertiary. Sane leptodactyli~s may have reached 
North America earlier (perhaps Miocene) by way of the 
Antillean arc. Therefore, until the Nidtlle Tertiary we 
rnay ic;nore North America ir.r-;ofar as leptodactylids are 
concerned. The history of the family lies in South 
America and the southern hemisphere. Vinson and Brineman 
(1963) suggested that Middle and South America were 
connected by a Late Paleocene land bridge. These authors 
argued thnt this is true because of the lack of 
Danian-Paleocene marine formations in the Ist1unian re3ion 
I of Panama. This land bridge was essential to Savage's 
(1966) analysis of the history of the Middle American 
hcrpetofauna. 
The Australo-Papuan and African leptodactylid 
~roups share n few ohnracters but each of· the three groups 
has more char2.cters in common 11i th the rielobatid subfamily 
Megophryinae. The Megophryinae seem to be ancestral to 
the Leptodaotylidao, und the lack of obvious interrelationships 
between the Releophryninac, Cycloraninae, and Myobatruchinue 
suggests thot each subfemily is an independent derivative 
of the rnegophryine stock. The Oyclor8.nins.8 and Hcleophrynirw.c 
nhare one interesting cha···acter ( the fusion of the cervical 
nna secon~ vertebrae) which does not app2ar elsewhere in 
the fa~ily. Tho fusion appears in some African and South 
Artericun bufonid c:,mera, rhinodcrrn,itid s, pah"'..cobt~-tru.chld s, 
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and pelodytids; the sic:n:i.ficance .of· this character cistribution 
is not entirely app~rent at present. 
The Recent distribLltion o.f the much 
smaller than its er::.rly Tertiary distr:i.bution. Eopelobc..te,s 
is known from Europe in the early Miocene and western 
North America in the Eocene and Oligocene and is probably 
represented in the late Cretaceous deposits of Wyoming. 
The Megophryinae are presently restricted to southeastern 
Asia and the Inda-Australian archipela~o west of Wallace's 
Line but do not occur on Luzon and Masbate (Philippines). 
(Crinia) occur in eastern New Guinea, and Lechriodus also 
occurs on the Aru Islanas. Lechriodus has three endemic 
species in New Guinea and the Aru Islanas, but one other 
species also occurs in eastern Australia. The single 
Crinia which occurs on New Guinea is also widespread on 
the Australian mainlanc~. Each subfa:nily is distributed 
over most suitable anuran habitat on the Australian ~ainland 
and both are absent over :no st of' the weDtern ·syrean desert. 
Among living lcpto~sctylids, the Oyclor~nini are 
least unlike the riri:ni ti ve Neotropical leptodactylid genera. 
/ 
~'he morpholor:ical hiatus b et1,;ee n the H n otro pi cal leptodactylicl s 
and the several pelobatid ntocks requires an intermediate 
st~ge whose characteristics are like those exhibited by 
the Cycloranini. Darlin[ton (1957, 1965) considered the 
temperate South .:'\.:nc~rlcan froe; fauna depau1)eru.te and UJu.s, 
of little zoogeo~raphic importance. Cei (1962a) and 
Vcllard ( 1957) contended th2.t tte fo.una is relict. 
Vuilleumier (1968) analyzed the amphibian fauna of 
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the Nothofagus forests of temperate South America and 
noted that the present anuran distributional patterns are 
a result of Pleistocene events but admitted that the hish 
degree of endemism is a consequence of a long history in 
the Patac;onian forests. Vuilleurnier (1968) considered 
the frog fauna of the Notbofagus forests to consist of 
..., --· \ 
four elements: ( 1) ,leptodactylid stocks which are 
autochthonous and have not subsequently diversified; (2) 
autochthonous leptodactylid elements which have subsequently 
radiated into northern South America; (3) Nothoill;us 
endemics which are derived from tropicnl South American 
leptodactylids; and (4) bufonid and leptodoctylid stocks 
which c re wide spread in Sou th .America f.:111·c1 hs ve more 
species outside of thB Nothofa~us forests than in it. 
Ho considered the available data as inad.equa te to permit 
determination of whether these groups are secondary or 
primary inhabitants of southern South America. 
Vuilleumier's analysis must be rejected because his 
conclusions arc in part.based·upon the erroneous conclusions 
of other authors. His second element [(2), above] 
consisted of Eunnonhu~. An I pointed out (Lynch, 1969a), 
Eupsonhu:, ( as used by Vull1eumier c.nr1 many other authors) 
is a composite of seven ;scrnerc.. ·1~u n!'.rnnhus is restricted 
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to western Arc;entina and Chil8,' except for three Andean 
species in southern Ecuador and central Peru. Vuilleumier 1 s 
third element has been altered taxonomically by Barrio 
( 1967a) and Lyne h ( l969a) • Ba trac h,rla is valid and contains 
three species (all Nothofa~us endemics); the genus is not 
an Eleutherodact;z].us derivative but an offshoot of a 
Eunsophus-H:vlorina stock. The fourth element of Vuil1eumior 
was misrepresented in part. Vuilleu:nier included the genera 
Bufo and Pleurodema. The former is widespread and 
species-rich in tropical ·and subtropical South America 
but Pleurodnma is basically a teillperate South American 
genus (defined on the basis of cool or cold winters and 
cool summers). The distributions of eight of the ten 
species of the genus are contained in temperate South 
America; the other t,,.~o s-pecios ranc.e ncn:-thw·ara into 
subtropical and tropical areas in Brasil~ Oolo~bia, 
Venezuela, and tlrn Gui2.nas·(Fig. 128). Pleurodema is a 
temperate zone genus ~hich has invaded the tropical zone, 
Hhereas Bu:Co is ·;r:ore a tropical zone gcmus which enters 
the temperate zone. 
; 
( 
Ba.trac hqJ2.ti.l"'.Y~, B<2, trnc h:vln., .Q2;rnd i verb era, Eu ns o-phu s, 
Hylorina, Pleurodemu, Tclm2tobufo, and Tclrnntobius are 
temperate South American leptodactyli~ genera either 
~holly or principally rbstricted to the temperetc zone. 
This list of c:cnora includes :wst of the primitive 
Tclmatobiinac and the most primitive livin~ Leptodactylinae. 
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Figure 128. Distribution of leptodactylids in 
South .\ . .Ji.mer1ca. (A) Black areas encompass the range of 
the Alsodini. Thorona is restricted to southeastern Brasil. 
The dotted line encloses the range of the geneia Telmatobius 
and Batrachophrynus. Two other gen~ra of the tribe 
(Caudivcrberu and Telrnatobufo) occL1r in the black area 
in Chile. (B) Ranges of the genera Lirnnomedusa and / 
Pleurod ema, the· :nost pri:-niti ve gGnern of the Lcptodactylinae. 
(0) Range of tho Elosiinue. · The area in southeastern 
Brasil encompasses the distribution of Orossodactylus and 
Meguelosia; the genus Hvlodes also occurs on Cerro Duida, 
Amazonas, Venezuela. The range of the Elosiinae in 




Figure 129. (A) Distribution of the Odontophrynini. 
(B) Distribution of the Oeratophryinae. (0) Distribution 
of the Leptodactylinae except for the primitive genera 
Limnomedusa and Pleurodema. 
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Ceratophrys, Lcpidobatrachus, Limnom(~dusa, and Thorona ----"-----"- ···--
are also considered primitive, and with the exception bf 
Ccrntonhrys do not range north of th~ southern subtropical 
zone. 
The primitive Oyclor2.nini morpholoeiically resen:.b'ie 
the primitive Neotropical renera, which are the principally 
temperate South American penera. These coincidences 
require that we regard thG similarities as convergent 
or that we consider them products of common ancestry. 
The latter conclusion further requires some land connection 
between Patagonia and Australia; the most plausible route 
is via Antarctica. To conclude that the route involved. 
the Holarctic Region requires a massive extinction of the 
stocks i-rhich passed throu::;h the Holarctic and 1'Teotropioal 
regions, and further reauires that these stocks survived 
only in temperate South America from whl·ch they gave 
rise to new groups which then invaded tho tropical zone. 
A possible causative a~cnt for such a maos extinction 
would be oli2atic zonation &nd decreasing climatic 
equability of tho northern hemtsphere durinr; Cretaceous 
time. However, this explanation results in two principle 
difficulties: (1) why did not leptodactylid stocks survive 
in areas in the northern hemisphere which retain high 
equabilities?, arid (2) the megophryine pelobatids are 
probably equally sensitive to low equabilities yet they 
persisted in North America until·the Oli~ocene and survive 
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today in southeast Asia. 
Equability is a property of climate ·which expresses 
departures from 14.0° C and thus responds primarily to 
temperature extroilles (Ax~lrod and Bailey, 1968). High 
equabilities reflect little variation in temperatures 
about an annual mean of 14.o° C. Equability applies 
equally well to warm and cold regions~ B;iley (1960, 
1964) also noted a second aspect of temperature that 
affects biotic composition--effective temperature, 
1-:rhich expresses warmth of the climate in terti1s of temperature 
and the duration of the summer (Axelrod and Bailey, 1968). 
Effective temperature is independent of the mean annual 
range of temperatures. 
Axelrod and Bailey (1968) noted that many areas 
in the southern hemisphere harbor rclicts of the Cretaceous 
flora (cycads, tree ferns, podocarps, araucarias). 
It is in some of these re~ions (south Africa, Australia, 
southern South America, southeastern Brasil) that primiti~e 
leptodaotylids (Cycloraninac, Myobatrachinae, Heleophryninae, 
Telmatobiini, and Alsodini) occur. These areas are 
characterized by high climatic equability (M = 60 +). 
Mesozoic climates were· characterized by high 
equabilities (Axelrod and Bailey, 1968). Equability ls 
increased if the locality is associated with large bodies 
of water (for example, the equability of localities along 
the Peruvian coast is hizhcr than might be expected, as 
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are the equabilities for loculiti8s in coastal Uruguay). 
The brond marine embayments ~nd epeiric seas of Mesozoic 
landmasses probably contributed to the maintenance of 
hit.::h equabilities 'in, continental ni tuations. Under a 
·temperature regime of high equabilities, the dispersal 
routes of Mesozoic animals would not be temperature-limited. 
The southern hemisphere leptodaqtylid stocks could have 
invaded the northern heiisphore were land connections 
available because the northern hemisphere was also under 
a regime of high equabilities until the Cretaceous. 
During the Cretaceous ~any plant end animal groups becurne 
extinct or began to flourish. At the same time the earth 
began to experience a marked climatic zonation. With the 
development of clima~ic zonation, braid areas of the world 
experienced a decrease in equability. Axelrod and Balley 
sug~ested that the primitive faunas and floras presently 
livinG in areas of high equabllity survived in those regions 
because these groups are, and their ancestors were, adapted 
to climates of high equability. 
The part of South America (Fig. 130) with high 
equabilities (58+) includes the ranges of almost all 
of the primitive genera (Batrachophrynus, Datrachyla, 
Cn.udi verb era, .·,Eu r;s onlrn s, Hylorina, Le piri o bo.tro.cb.LJ. s, 
Limnomedusa, 1-'lnuro{lerna, rJ:elmatobit.rn, anc1 '11cJ.m:.~.tobufo). 
A fe~ of the species in these gcnerQ occur in ureas of 
low equability (for ex~mple, Plcurodcma brachvons and P -· __ ___.v._....._ .:...... • 
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dinlolistris occur in areas with equabilities of 40 45). 
The Leptodactylina~ probably evolved in response to the 
decreasing equability o~ the Late Cretaceous (see below). 
Before returning to the history of the Leptodactylidae 
in South America, it is convenient to review briefly the 
history of the African and Austrulo-Papuan sroups and the 
Megophryinae and to discuss the possible role of climatic 
equability in the establishment of the Recent distributions 
of these groups. 
The Megophryinae have survived in ureas with 
relatively hl5h equabilities. Even the temperate eastern 
Hi;J1alayas have equabilities of 60+. Regardless of which 
stance (Wegenerian or fixed continents) one wishes to 
take, the Megonhryinae are probably ·a group which evolved 
in the northern hemisphere. The Cycloraninae, Heleophryninae, 
Myobatrachinae, and Pelobatinae are the.·aerivativcs of 
the Mesophryinae. Two of these derivatives are 
Australo-Papuan, one south African, and one Holarctic. 
The proxi~ity of the present distributions of the 
Mceophryinac, Cycloraninae, and Myobatracbinae tempts ona 
to assume that megophryine stocks crossed the Inda-Australian 
archipcln.r.:o into Australi:-i in the early Oretac(rnus i\lith 
tho Mnrsupilia and boid and clapid snakes. However, 
Incer (1954) ·considere~ the Mogophryinae late invaders 
o~ ~he Philippine Islands. Of further significance in 
this resard in thTI wider dlstribution·of tho Megophryinae 
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Figure 130. ~ap of South America with isoequaphane 
lines (45, 50, 55, 60 ana above) superimposed. All 
dots on the ~ap represent stations for whicl1 equability 
values (after Axelrod and Balley, 1968) were computed. 
The hatched areas have equabilities of 50 or less. 
50.0 
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in the Late Cretaceous and enrly Tertiary of Nort:1 Amer:i.ca 
and ·r;, .wuro pc. Proponen·l~s of continent~-:~l drift 
the pro xi mi ty o.f the :'3und2.n shelf rmn. Sahul shelf is a 
relatively rebent pheno~enon. The Inda-Australian 
archipelago is usually cited as the route whereby 
northern-evolved group_s re::ched Australia in the Cret~?,ceous 
(Clemens, 1968, Darlington, 1957, 1965). Biolosists 
seeking support for this route have cited Audley-Oharles 
(1966), who after studyinz the Geology of Timar concluded 
that the rclatian~Jh_ip between Timar and the Sahul shelf 
has not chanBed since the Middle Trinsslc and that the 
relationship between Timar and the rest of the archipel&go 
is apparently as ancient~ As Hallam (1967)· remarked, 
•' •.• something more than island chain links is required to 
account for the presence in Australia of the lungfish 
1Jeoceratodus and large Jurassic and Cretaceous dinosaurs." 
A Jurassic dispersal bf megophryine stocks through 
eastern Africa onto peninsular India, Aritarctica, and 
Australia (Fig. 131} would explain the similuritios o.f the 
Heleophryninae a.'nd some primitive Cycloranini, but would 
require that these continental masses be in close 
proximity insteid of being widely separated as they are 
today. This route also re~uires that the megophryincs 
not invade South America which was :tn clo~~e prox:i.mi ty with 
Africa until the Neocomian (Lower Cretaceous). The 
/ 
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Figure 131. ·Paleozoogeorraphic maps for throe 
stages of the ev~luticin anrt dispersal of leptodactylid 
froes and for related groups. (.A) Jurassic ( Oallovian)--
southerly dispersal of Megophryinne. (B) Late Jurassic 
or earliest Oretaceous--Africa is isolated from southern 
masses; climatic equabi1ity is beri.nning to influonc\3 
dispersal routes. Leptodactylid invasion of South 
America •. The dashed line is the route _.of free exchange 
of other vertebrate groups (e.g., characoid fishes and 
pipid frogs). (C) Middle Cretaceous--Africa-South 
American connection is tenuous,·Neotropical leptodactylids 
are radiating from.PataBonia into low-equability zones. 
Bufonldae spread into Africa. 
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megophryine stock probably had the sana reproductive biology 
as do the living pelobatids and the Australo-Papuun 
lcptodactylids. During the Jurassic and early Cretaceous, 
the Brasilian and Guiana shields must have been formidable 
barriers to pond-breedins frogs. On the slopes of these 
uplifted shields, ponds would be rare if they existed at 
all. In contrast, ponds would be available along the 
western edge of Africa in the vicinity of the East African 
Gulf of Tethys .sea (Hallam, 1967). If the interior of 
Antarctica was as formidable to amphibians as Darlineton 
(1965) reasons it must have been, then the only southern 
route would have been across that part of Antarctica now 
called Enderby Land and the American Highland. Hallam 
(1967) suggested that a deep marine s~a separated South 
America and Africa from Antarctica, Australia, and Peninsular 
India in the Neocomian.- Harrington ( 196i) noted the 
occurrence of marine facics over the southernmost tip 
of South America in the Neocomian but the. extent of this 
marine sea was not as greut as suggested by Hallam. The 
leptodactylid ~"itock that did ren.ch southern South America 
probably entered the continent in Oallovian (Upper Jurassic) 
or Neocomlan (Lower Cretaceous) times. Whether dispersal 
was by a corridor or filter bridBe (Darlinpton, 1957) 
route is non-coniequential; dispersal could even have been 
via a sweepstakes route. The significant point to be;_1 made 
here is that contrary to Darlineton's (1965:38) assertion, 
one group of terrestrtnl vertebrat·es ( 1e:ptodactylid 
frogs) does ~how special relationships between the 
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:J qu thcrn . temperate i.'orw:; on c1 if f Gren t cont incn ts. 
Darlington stresr:fed' th:3- r.~bsence of ·closely related 
cold-temperate vertebrates in Tierra del Fuego and 
Tasmania. However, this absence is explained by increased 
cold and lowered equo..bilitios· tn· Tierra del Fuego. Once 
the Australo-Papuan groups reached Peninsular India and 
Australia, and the Australo-Papuan Oycloranini spread 
across Antarctica to Patagonia, continental connections 
were no loneer necessary because each of the subfainilies 
occupied the appropriate continental masses. The probable 
time period was [ or perhaps somewhat earlier than] the 
Neocomian (Lower Cretaceous). Aftet this time, Australia 
and Sou th .ti.merica appear to have been completely isolated 
from all other land masses until the middle Tertiary 
in the case of Australia (connection via the Inda-Australian 
archipelago) and the late Tertiary in the case of South 
America (connection via the Panamanian Isthmus). 
The early Cretaceous continental separations were 
followed by the imposition of a severe climatic regime 
on tha distribution of the early Cretaceous faunas and 
floras. Insofar as the Merophryinae and their derivatives 
are concerned, the development of this new climatic reGime 
had several important consequences: (1) evolution of a 
low-eqLw.bility a.do.ptcd rrroup, the Pc~1obatln8.e, in the 
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northern hemisphere; (2) gradual extinction and range 
restriction of the Holarctic Megophryinae; (3) isolation 
of the Heleophryninae into a high equability area in south 
Africa and/or extinction of Heleophryninae or Mecophrylnne 
in east Africa; (4) extinction of Myobatrachinne in 
peninsular India; and (5) evolution of low-equability 
adapted groups in Australia and South America. The 
high-equability adapted groups were restricted in geographic 
distribution to areas of high equability in south2rn South 
America and Australia. The deve~opment of climatic 
zonation probably resulted in physiological stresses on 
the surviving fauna and flora; these· streGses forced a 
I 
concentration of the Cretaceous ~enera into the remalninc 
areas of hirrh equability and may well have been the principle 
factors causing a radiation of the Ncotropical leptodactylids. 
The development of foam~nesting habits in the breeding 
bioloc;ies of tho Lirnnod;rnastini rnay huve been st:Lrnulatod 
by decreasing equability. The foam-nesting habit enables 
the frogs of this croup to survive in more xeric, and less 
equatible, climates than are suitable for the Oycloranini 
and Myobatrachinae. 
The distribution of leptoductylids in South America 
was greatly restricted durinc tho later Cretaceous, 
when climatic zonation i:vas developinr: and equability was 
decrcaainCT. The faunu probably included only u half dozen 
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Tel:natobufo or N2ourocoela, and Thoro1?_£). In response to 
decreasing equabilities the ran6 e of th8 Alsodini was 
contracted and prob2bly resulted in the isolation of a 
relict population on the 5rasilian shield. This population 
probably gave rise to the 3losiinae and Grypiscini. The 
decreasing equabiliti2s also resulted in the evolution of a 
group of frogs utilizins-foam-nests in their breeding 
biology. The ancestrz.l stock of t~1is group is Eup:~1.2.I:L1-'l§. 
which gave rise to l)leurod2:11a and :possibly to LimnomedLtsa. 
The presence of a foa~-nest enabled those frogs to breed 
in more xeric environ:ne:nts, but prcsurnr:~bly the~ adults 
were adapted to high enuabilities and were therefore 
unable to successfully i~~idc the tropical zone. New 
genera evolved to occupy this rcgiop (Leptodactylus and 
Phy c:-<<"1],. n '11u o) a.. • ..:," ........ ,.""t.,;:" • .:> • Batrachvla and 111}_£)_~ lay- their eggs :l.n 
moist terrestrial situations but requi~e water for their 
aquatic tadpoles. The Elosiinae represents a derivative 
of this group which bec[lme 1solated on the .Brasllian and 
Guiana shields (high equability). The Elcutherodactylini 
also evolved from an ancestral stock not unlike the 
/ 
Alsodini and Grypiscini. The Gryplscini and Eleuthcrodactylini 
evolved direct development, which enabled these groups to 
invade reGions lackin~ ponds. Tho evolution of these 
c.;roups may ho..vc been prompte6 by avoidance of competition 
in the larval stn~e. The evolution of ElGuthcrodaotvlus ___________ ....._____ 
is probnbly partly correlated with the Andean orogeny in 
735 
the Mid-Tertiary. The Cer~tonhrvinae ·and Odontonhrynini • (/ .... t 
represent groups that _evolved in.response to decreasing 
equability but were aC~pted to xe~ic, non-forested 
habitats. The principle low-equability adaptations of 
these groups involve a heavier, drier skin. 
The Dendrobatidae are the low-equability adapted 
derivatives of the hich-cquability adapted Elosiinae. 
The similarities between the DGndrobatidae and Petropedotinae 
and the distributions of these t~o :roups are suggestive 
of their evolution being synchronouo with the last sta~e 
of separation of eastern Br2nil an~ Africa. The 
Petropcdetinae are loH-equability adapted fror;s. Tho 
radiation of the Dcnarobatidae probably occurred during 
tr.ie Andean oroc:eny; Uw dispersal of the r:-roup into 
C cntral America is a Le.. t e ~1.1 ertiary phenomenon ( Sa vac;e, 
1966). The Bufonidae may repr2:'.3ent a paedomorphic offshoot 
of the 'l''..-]lmatobiinae rc.ther than the Myobatrachlnae. 
The heavy, frequently dermostosed skulls and thick, 
dry-adapted skin of bufonlds suctost that this croup 
evolved in response to decreusinc e0uability. Tho antiquity 
o.L' the Group is not directly kn0ym, but the cnrlinnt. fos~.~il:3 
are Lower Miocene (North America and Europe). Tho most 
!)rimi ti ve cenu.s is .Afr:lcan ( Tihcm, 1 960a) , but the remainder 
of the coner[t are de:rj.vcd from the '1-.ridespread Bu.fa. 
Arnonr.; its dcriv2.tives arc seven Neotropical, seven .Afrlcnn, 
and five l·-r:~h·.?sian and Ph:i.lippine genP.ru. Bufo r::i.nr,~r:!::, 
736 
over all continents e::cept Austrc'..lia and Antarctic2 .. 
The Bufonidae pro~ably oricinateJ in Africa and Sout~ 
i;.:nr~rica i'lhen the t:rn co1~tirwnts were connecteci .. The c;::.rly 
evolution and dispersal of the Bufo:nidae is considered 
syntopic ,;-ri th th:.:::.t of the:: Pipidae and characoid fir;hes. 
The Gymnophiona exhibit a distribution and radiation 
pattern which is similar to that of the Bufonidae except 
that there is no caecilian genus which ran~es over the 
Holarctic. The evidence ::LlL~ger;ting that the .13ufonidae 
represent an offshoot of the Myobatrachinae is meager. 
The mouthparts of the t~apoles of the two groups aro 
similar. It is 9ossiblc thut the Bufonidno are a 
paedomorphic m;-tobo.tracbinc offs:~oot that invaded South 
America synchronously wi t'n the 'r(~lmatobi.inac. If 
Antarctica was under a temperature regime of increasingly 
loi:-,er equability ·while Austi·aliu 1·ms under one of higher 
equability, it is conceivable th~t a low-equability 
adapted myobatrachlne croup evolved in Antarctica and 
dispersed into South Amerio~ before the South 
America-Antarctica land bridge was obliterated in the 
Cretaceous. One serious objection to this hypothesi8 is 
the absence of any high-equability adaptG~ bufonid cenera 
in SoLtth America. Rh:i.norler:na is a high-equability adapted 
\ 
cenus r:no is related. to the~ "Bufonlc1ae. '.1.1he RhinodGrmatidae 
may represent this hi5h-squ~bility adapted proto-buf6nid. 
The bufonid cenus 1~T el·~ Y) 0 ,, \""l"'VY) i 0 '' Ll,:.. .Jr. -- ( • .., .. • '> .. - ':.-..t.(. .... ... ),\J l, lives in ureas of 
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relatively high equ~bility in northGrn Ar52ntina un~ Urusuay 
but does not ranc:e souU11 ·:2.rc~ into the zone of very l:ish 
equability (58+). A furt':.1:Jr d:i.fficulty ,;-1ith tlrn hypoth8;J1s 
is the require~ent of a lo~-equability corr10or throu~h. 
the high equability zone which presumably covered all of 
Patagonia during the Late Cretaceous 2.nd subsequent 
Tertiary. A more thorough study of r~hinoderm:1 may prove 
to be the key in asbartaining the relationships of the 
Bufonidae to the Australo-Papuan or southern South 
American leptodactylids. 
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sm·].JARY A:rn OOEOLUSIONS 
Based on the vsrio.tion of behavioral and morphological 
characters, 57 Recent and ttree fossil genera of the 
Leptodactylidae are recoGnized. These 60 genera are 
placed in seven sµbfamilies, two of which are further 
subdivided into tribes. Two of the subfamilies (Oycloraninae 
and Myobatrachinae) occur only in the Australo-Papuan 
region, one (Heleophryninae) in southern Africa, and foui 
(Ceratophryinae, Elosiinae, Leptoaactylin~e, and 
Telrnatobiinae) in the Neotropical realm. 
The fossil record of leptodactyli~ frogs is· of 
11 ttle value in deducing macx·osystemat:Lc phylogeny. 
Fossils are represented in the Pleistocene of North Amcri'ca, 
the West Indies, and South America. Fossilc of three 
phyletic lines are preserved in Lower Eocene to Pliocene 
deposits.of Pataconia. All of the above-mentioned fossils 
are members of genera living in the name regions toda;v- or 
are closely related, extinct genera. The only 
zoogcographically importunt fossil is the Lower Eocene 
In~obatr&chus, a myobatrachine from peninsular India. 
The subfamily Myobatrachinac is presently restricted to 
the Australo-Papuun roglon. 
In order to d.eterm:i.ne the evolutj_onary direction 
(primitiv0 to advanced) of several evolutionary trends, 
the fallowing reasoninG wn.s u F.H?Jd: char::::ct er. states 
shared by somo or all n rcha j_c i'ro(~ f'amil ie; s ar1d the other 
739 
lissamphi~ian ord~rs are ~rimitive in ·the Anura; ch2racter 
states shared by most archaic frogs and most pelobatids 
are primitive in the Anura; und charGcter·states which 
are rare in the arc,ha'ic fa:nj.lie.s ·out al·ways evident in 
the Pelobetidae are primitive in the pelobatid-bufonoid 
supcrfamily complex and ~ay be primitive in all frogs. 
This analysis resulted in the conclusion that the following 
character complexes are useful in ascertaining the 
relative primitiveness of frog 8roups: (1) type of 
cervical cotylar arran5ement an~ type of occipital condylar 
arrangement; (2) neural archos--imbricate or not; (3) 
relative lengths of transverse processes of presacral 
vertebrae; (4) extent of _dilation of sacral diapophyses; 
(5) presence of zygapophyses involved in sacral-coccygeal 
articulation; (6) sep:}.ratio:n of intet'vertcbral discs from 
the centra; (7) complexity of the iliuQ; (8) loss of 
skull bones and teeth; (9) modific~tions of phulangoai 
for mu le. e ; ( 1 O ) s lyci p e of pup i 1 ; ( 1 1 ) pr G s enc e of outer 
metatarsal tubercles; (12) amplcct.ic position; (13) 
egg size, oviposition site, larval development; (14) 
tadpole vent .Position; (15) tooth row formula of tadpole; 
and (16) architecture of pectoral girdle. 
/ 
The Megophryinae (P2lobatidae) eave rise to four 
principle groups: (1) tho Pclobutinae, (2) the Heleophryninac, 
(3) the Cycloraninae, and (4) the Myobatr~chinne. Each 
of these groups appears to be an independeni derivative. 
All of the Neotropical leptodactylids are probably descendants 
of one invasion of a cycloranine stock into South Aillerica. 
The Ceratophryinae ~nd Telmato~iini are the most primitive 
Neotropical groups. The ~njor lepto~actyli~ radiation 
occurred within South America ana radiated out of southern 
South America. One priwitive.tribc of the Telcatobiini 
(Alsodini) gave rise to the advanced tribes of the 
subfamily (Grypiscini and Eleutherodactylini) as well 
as to two additional 3Ubfamilies (Elosiinae and Lcptodactylinae). 
The Dendrobatidae are a derivati~e of the Elosiinae. The 
Telmatobiini and Odontophrynini ere t~o tribes of the 
Telmatobiinac i;-rhich ap:!.)ear to be the mo-:.:;t ·primitive. 
The evolution of leptodactylids is best expluinod 
on a superstructure involving conti~ental drift. Tho 
following paleozoogeogruphic sequence is proposed: 
t\1e bar:;al stock, the ?for:sophryinac, or:'tgino.ted on northern 
landmasses from an ascaphid-discoglossid ancestor and 
d ispcrs ed sou th:1·m rd. in the Middle }1e sozoic. A single 
dispersal corridor was utilized, the area in east Africa 
to the west of the EQs~ Africun Gulf of Tethys Sea. 
'i'he meEI,ophr;yine stock could not invadu South America 
because of the lack of a lo~land corridor bet~een North 
and South America or between Africa and the Brasilian 
shield. The stock passed throur.;h south Afr1ca onto tho 
southern la:nclrnass .composed of peninsular Inr1ia, Australia, 
and part of Antarctica. Progressive southerly extension 
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of the East African Gulf isolated the derived group on 
India, Australia, and coastal Antarctica. During the 
Late Jurassic or early Cretaceous, a cycloranine stock 
dispersed along the coast of Antarctica into southern 
South A~erica. Concurrently, climatic zonation and the 
ensuing decrease in cli~atic equability were bringinc 
about the extinction of many groups of plants and animals. 
In the northern hemisphere, the Mcgophryinae gave rise 
to a low-equability adapted group, the Pelobotinae, and 
I 
were res~rictcd in distribution to a high-equability zone 
in southeast Asia. Lmrnring equability reGul ted in the 
isolation of the African megophrylne derivative in the 
high-equability refugium in south Africa. This group 
is the Heleophryninae. The efi'ect. of decreasing equ::.1.b:i.ll ty 
in Australia Has winor. The Cycloranlnae evol veti a 
loH-equabili ty tolerant croup, the Lin.modynastini. 
Decreasing equabilities ·with the northward movement of 
peninsular India durinr the Cretaceous and Tertiary 
resulted in the extinction of the myobatrachines living 
there. In South America, the more primitive lcptodactylid 
genera survive in the area of high equability (often 
termed temperate South America). Decreasing equability 
resulted in the evolution of a low-equability adapted 
group, the Leptodactylinae. The Ccratophryinae and 
Odontophrynini are arid-adapted frogs and were therefore 
able to invude the low-equabi~ity areas which were arid 
71:.2 
or semi-arid. Decreasing equabilities probably initially. 
led to ran:_:e restrictions ,;,7hich resulted in the isole .. t:i.on 
of the Elosiinae and Grypiscini in southeastern Brasil 
(a high-equability zone). The Dendrobatidae are 
low-equability ad2vpted frogs which evolved from the 
high-equability adapted Elosiinae. The African ranids 
of the subfamily Petropedetinae are us~ally cited as 
ranids with adaptations paralleling the Neotropical 
dendrobatids. I have studisd briefly the anatomy of 
Petropedetes and find the si~ilarity to dendrobatids 
striking. The two family groups muy represent remnants 
/ 
of a group once ran8ing across the South Amoricnn-Africnn 
isthmus. However, before the relationship can be established, 
more study of tho rnnids needs to be made. 
In the course of this study, many taxonomic changes 
have been proposed. These are su.mrnarized below. 
1. Geobatractm3 Ru.thven is removed from the 
Leptodactylidae and tentatively assigned to the Microhylidae, 
pending completion of a study of the systematic position 
of the genus by Dr. Charles F. Walker. 
2. Hylopsis plntycephalus ~erner is a species of 
the Hylidae and. perhaps not sep(;;.rable from Hyla. 
3. Rhinod erma is plr~ced in a monotypic family, 
the Rhinodermatldac. 
4. The subfamily Oycloraninae is rocori;ni?.ed for 1 O 
genera. The subfamily is Givi~ed into t~o tribes: 
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Cycloranini ( Cyclor2.n.:::, Ll:~eioporus, li'·aob2.trachus, and 
Notaden) and Lir.modynastini new tribe (Adelotus, Kvarr2.nus, 
Lechriodus, Limnodynastes, and Philoria). 
5. The subfamily 1:~yobatrachinae is recognizeo for 
one fossil and seven Recent ~enera (Orinia, Glauerti~, 
Indobatrachus, Metacrinia, I,1yobat_r:wl':u:3, Pscuoouhryne, 
Tauda9tylus, and Uncroleia). 
6. · Glauertia H:;joeberc;l is tra~1sferrcd to the genus 
Uperoleia. 
7. Taudactylus diurnus is idanticai to Crinia 
acu tirostris; the genus TauclactyluG is worthy of rccoe;ni tion, 
but the only species in the Fj;cmu.r3 ll!Ust now be called 1_. 
acutirostris. 
8. The subfamily Heleophryninae is recocnizod for 
the African leptodactylid, Heloouhryne. The opinions of 
some earlier authors that Heleonhrvne is a rsnid or tho 
only genus of a monotypic rnnoid family are rejected. 
The subfamily is similar to megophrylnc pclobntids hut 
hus achieved the leptoaactylid grade. 
9. ~he subfamily Oeratophryinue is recognized for 
The group is not su.fflciently different to bo c:i.ccordod 
family rank and is not more closely related to the 
Bufonidac than to other loptodactyllds. 
11 • 1825, is a synonym of 
Oeratonhrys Nied, / 1824; ~~ ~~ £_£:r.nuta Linne is designated 
the typ8-Sp8cies of Stom~~~. 
1 2. The 1-'liocene fossil ·'.·Tawelia r;erhold i is a --·-:-,..:. . ____ . __
ceratonhryine but is not senarable from either Oeratouhrvs - . ·--~-.. ·-·--·','--
or Lenidobatr2chus and is therefore tentatively recoenized. 
13. The subfamily Tolmatobinae is recognized for 
one fossil and 24 Recent 3enera of Nootropicnl leptodactylids. 
The folowing family group names are considered synonymour; 
with the Telmatobinae: Hylodidae Gilnther, 1859, 
Alsodina ~ivart, 1869, Oacotina Xivart, 1869, Grypiscina 
Mivart, 1869, Cyclorhamphinae Lutz, 1954, Eleuthero~actylinae 
Lutz, 1954, Calyptocephalelinue Reig, 1960, and Batrachylinne 
Galardo, 1965. The subfamily is divided into five 
tribes: Telma t ob ini ( Ba t:r."n.chonhnrnus, O:uHH verb c-ra, -----. ·~----
Ne onroc o ela, ~1e lmn tobiu:~, and TelJE_D.tobuf o) , Als od ini 
(Ba tr;lc hyla, Eu T)S ophu:.;, Hvlorina, and !horopt~) , 
Odontophrynini ne-\·l tribe ( Odont<2,n1rr.ynus and. Proccr~:.t?_I?.~l!:Y.DJ, 
Grypiscini (Oros·sodacty_1._odcs, Cyclorgtmnhus, and Zachaonu::;), 
and Eleu therodactylini ( Amb l v11hrvrw . n, · Eleuthe:ro(1 actylu G, 
"Euparkerela, Holoadcn, Hvlactophryne, Ischnocnema, 
Niceforonia, S1:1inthilus, §.yrrho~, r1nd Tomonactylus). 
A new genus, Scythronh~~-, is named for Zacbacnu f}. .§.~~l:~~.){ao 
Cochran but cannot be confidently assi~ned to a t-ribe 
until osteolo~ical data are uvail8.ble. 
to Calyptoccnhalela. ·1fo&1ract1l_~ Schaeffer is plac0d 
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in the synonymy of 02udiverbera. Gi~antobatrachus parodii 
0-1iocene of Patagonia) and Oal;{_ptoce:p_halella canq_ueli 
(Oligocene of Patagonia) are placed in the synonymy of 
Caudiverbera caudiverbcra. 
15. Ne~rococlo.. is not a synon;ym of Bufo and is 
recognized as a genus of. leptodactylid frogs which is 
ancestral to Batrachonhrynus. ----~'---
16. Telmatobufo is not a synonym of Aruncus; 
Arun~ ls a synonym of Bufo. 
-17. Hacrorr:enios_1_9_ttu~ is placed in the synonymy 
of Odont~phrynus. 
18. Pro-cera tophtY.:i is th(:: valid generic name for. 
the ·supra spec if ic group frequently cci.lled Stombu~. 
19. Crasnedoglo~sa is considered a synonym of 
Zachaenus. 
20. Znohacnus roseus Cope is not a member of the 
~enus Zachaenus and is considcr6d a species ingulrcnd~ in 
th~ Leptodactylidue, probably in the Telmatobiinae. 
21. Noblella is placed in the ~ynonymy of 
Eleutherodactylus. 
22. Pseudohyla, previously considered a hylid 
senus or a synonym o:f Hyla, is a synonym of Eleutherodactylus. 
23. Euosouhus wcttstcini is transferred to the 
genus Niceforonia. 
24. Svrrhophus l~up~aco.i is probo.bl;y a member of the 
genus Iaceforonl.a. 
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25. SyrrhoJ?hus is not a synony'.n of Eleutherodactvl~s, ---------.J----
but the separation of Svr:::·j:oQ}m:; a:nd ~.1 omodactv·lu s is 
considered tenuous. 
26. The subfamily ~losiinso is recognized for three 
?ec ent rr ~nera ( n, ... oc- c:- o ·lac ,J..L,·1rJ u ~ T._rvlo ,, 0 s .i.1. QO V.1.. ,J,._""" 1..., ..,. l ~- ,. ' :::..'4--~' 
Evlodes Fitzinger is us.cd in preference to "8lor;ia Tschudi. 
27. The subfamily Leptodactylinae is recognized 
for ten Neotropico.l 6cnera ()3arYQ.~Q.±.Q..Q, 1Malorhina, 
Hyd rolaeT,are, Lento dactylus, Limnom2dus::1, Li thod :yte s, 
28. Paratelm2.-s,_g_M.us nlcti vcntr:ts A. Lutz, :tn Lutz 
and Oc:.rvalho, ls a nomon l1!:1.Q_1pn and an obli[ate synonym 
of Paratelmatobius gai~eae (Cochran). 
29. Pseudonalurlicol~ boliviann Parker is considered 
a synonym of f. nnsi1la (Ruthven). 
30. Lento~~ctvlus abavus Holman (Lower Miocene 
of Florida) is a Ran~ and questionably separable from 
Rana miocetica.Holman of the same horizon and locality. 
31. '!~orubeto. n0.v:.•.densis Hecht· (Lo·wcr l~ocene of 
Nevada) is not a leptodactylid and h-: c cn:;:d cred II li'ar:1ily 
incert~c sed:i.s~ Order Salientia 0 • 
32. The followinG new taxa arc proposed: 
Limnodynastini new trib6, Odontophrynini new tribe, 
and Sc:vthron~:..rys new genus (type-species 
C o c hr an , 1 9 5 3 ) • 
Zachaerius sawavae ---~--
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·t~e following is hn alphabetical list of the s9acies 
and specir.iens used in formuL=J.tins 1,he generic accounts fo:c 
the Leptodactylicia.e. In sddition to tr1e :nwJeum u.bbreviutions 
listed on page 33, the following abbreviations (and the 
name of the institution) are used below: 
California ~cademy of Science 0.A.S 
LHUBA Laboratorio Herpetologica Universidad Buenos 
Aires 
NOZ iiluseum of Oo:m_pura ti ve Zooloc;y 
1,rnw lfo. t ur hist or i z ch e s J.v~u s e um zu ',Hen 
WAH Western Australia huseum 
Unless otherwise noted, the specimens listed below are dry 
skeletons. Specimens which were cleared and stained are 
indicated by °CS'1 ; those 1·rhich were studied with 
stereoradiographs are incl ice. ted by '1 S£W'1 • 
Ade lotus brevis ~ -- A:-=::m 591+89-90, KU 56;~2,.2. 
Amblyphrynus inr~eri. -- lt' .. ,iNii Sli-591 ( S11'.G). 
Barycholo s pulcr1er. -- . mrJ,iZ S-2881 (CS). 
Batrachoohrvnus macrostomus.-- KU 98127-28. 
Batrnchila leoto;ms. -- U)ii:, .. ~ S-2246 ( (J s) . 
138. t rach;}:'.)o. taenie..ta.-- UH/.Z S-2247 (00) . 
Oaudiverbera c~1.ud1verb0:c·a.-- ..t:..Jvi1frI 2j622, 23958, 221-016, 
51 51 0, li'i"-'.ilJH 9703. 




Ce .,.,, ... + or.'" ·~,r '' o · · · · ~-" i' :,i'-: '.,·, '.,'. Ci 01' ?)- 4 ( + :.', d·p, o l•=·" • v··1.-~) • -0..1.1 i:,Hl,1 0 .!:LL~::_~• -- ...,.·-··- ;;, ..) v.:.:. _ ~,, t,.J ,, 
Crinia' _s_i ..... r;_n_i_f_e_I'_a. -- } .. }iNH Ll-0291 , l(U So:2 1~-3-·~~-9 ( O '.-j) , 
56364 (CS). 
Crossodo.cty-lodes -pintoi.-- us~~A 102611 (CS) o 
Cr O s s O d c;. C t y 1 us s-LL CD f:E.. - - KU 9 2 '7 5 3 ( 0 s ) • 
Orossodactylus ~~udichnudi.-- KU 92759 (OS), 
JDL 0-265, 283-84, 417-19. 
93550. 
124226. 
Crossodactylus ~~Q_cU.§_.-- KU 92765 (CS). 
Oycloraurofl.US Q.ubi:~. -- KU 92780. 
Oycloramnhus eleut~erodactylus.-- KU 92785. 
Oyclorc.1.HrnhmJ i\.J.lr1::i.norms.-- KU 92790-91. 
('I 1 ' .c.:·_y•,.-~11UlOP)US.-- ;(0 92,.{9r.; (0'.'.'~). vYC ornmnnus ..... i.....------_ ..... _./ ..., 
C,yclon.'.mphus · ohausL-- KU 92801 (OS). 
Cycloramohus pinderi.-- KU 92807. 
Cyc lor~~na austr::.lis. -- AHlfrI 62223, KU 935~-9 (OS), 
Cyclorana cul trioe s. -- A~-rn:r 67232 (OS), KU 110324. 
Cvclo:can1. dahli.-- Ui.-~-rn 65250. 
Eda.lorh1na oere z i. -- i: .. .£,lNH 52847, ~rn 1 24;~25 (cs) , 
/ 
Eleutherodactylus ach~tinus.-- KU 119472 (OS). 
Eleut~.i.er·odactvl1,·,s 2.ntillensis.-- AS 12083 (CS), 
12104 (CS). 
3leutherodactylun areoh1-.tus. -- KU 118129 (OS), 
119501 (03) • 
.Eleutherodactylus arastron&t..-.:. KU 110347 (CS), 
JDL S-236 • 
.. '1 t' d . . 1 , 1 • • _,t ::~ u 6 2 o .... -;; ( C s·" ) • _.t..--'-e_u_r1_e_r_o_2._c_0, L .. J:1- 8 a ·t; l\ :u1 s i • - - _..., v ..,, 
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EleutheroductyluD e .. urlcul:J.toj.des.-- AJ X9200 (OJ). 
Eleutherodc.J.ctylm; b~trL=trrnc1. -- 1WZ 35331. 
Eleuthe ro1.,:act vJ .. us b:Lnota tus. -- KG 9281 3 (OS). 
Eleutherodactylus bl~orcatus~-~ KU 41047, 105903. 
Eleutierodactvluo bo~otensis.-- KU 110408-09 (CS). 
3leutherodactyluD bro.n~:;fordi. -- KU 25217, 41032, 
,103036-41 (CS), JDL S-243, i+01 •. · 
El e u th c~ r o da ct y 1 u :;;-; bred er i. - - 1W 7 7 6 7 0 ( 0 S ) • 
Eleutherodactylus brevicrus.-- ~U 108982 (OS). 
Eleutherodactylus bufoniformis.-- KU 80621. 
Sleutherodactylus cnryophyllaceus.-- KU 68261 (OS). 
Eleutnerodactylus cerusinus.-- ~O 103026-27 (03). 
3lcuthcrodactylus chloronotus.-- KU 118130-33 (OS), 
JDL S-247, 260, 335~ 
~lcutheroclactyln:.~ c9n~;oicillatu:?j.-- J.rn 108983 (CS). 
Elcut~1crod:1ct v1._u s con ui. -- Z~U 79921+ · (cs) , 79947 -50 ( o f.3) 0 
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Eleut~1erodactvluu c.~~'oceoinguinj_s.-- l'~U 109086 (OS). 
··-
11 t' d · ~ .I /1.·-,.u- 1 02r..:,,·9. 8 ( u"·"~) , ~ e u :i e r o 2, c -c 1.:.1:_1~I~ c ::cue n cu s • - - ~ .. ... ... 
107941-41 (OS), 11,7353-SL;.. 
Eleutherods.ctylus cundalli.-- AS 15128 (OS), 15711 (OS). 
Eleutherodactvlus curtioes.-- KU 109052-58 (CS), 
JDL S.-252-54, 261, 310, 3)7-38, 342-43, 351, 402, 4:50-31. 
E 1 e u the rod act y l us de v :L 11 e i. - - u narn 5 5 8 3 3 ( cs ) . 
'711 · · , t 1 "· .J. J. . \.~u 1·107i·~--:..5, 68 .... , ,,o,...."" (u·'s), £i eutderoaac y_ .. u:=~ c1.~i.~3 0ema. -- .,. .,/,./ .; ~ .; 
80636 (CS), JDL S-244, 441. 
Eleu~herodactylus eneidae.-- AS 12637 (OS), 12758 (CS). 
Eleutherodactvlus en~~tvmoanum.-- KU 102999-3007 (OS), 
117355-57. 
3leutherodactylus fitzinrreri.-- KU 77658, 117358-62, 
JDL S-407-08. 
·Eleutherodactvlus flavomaculat~so-- KU 119743 (CS). 
68~57-58, 68264~65 (CS). 
1neuttw.r·oct::,.ctvlu~_:: florulentur3.-- 1(U 102242-2-1-6 (OS). 
Eleutherodactylus frater.-- KU 80637 (CS). 
Eleuthcrodactylus furcvensis.-- AS X2018 (OS). 
Eleutlrnroclactylus r;aiF~eae •. -- Z.U 106297-98 (CS). 
Elc~ut:1c;rodac tylu ~; r:alclL -- USHi·l GOV 891+4 (CS) • 
. 
r~0:3S8l.-- AS 13795 (OS), 14464 (OS), 
1 5677 ( C 3). 
751 
J3Jleutherodactylus 0u~nther:b_.-- KU 92819 (CS). 
Eleutherodactylus hai tb.nus. -- AS .X:8296 (CS). 
Eleutherodactylus inoutatus.-- AS X2356. 
Eleutherodo.ctvlus ;juga.ns.-- 1~mz 19856 (2) (OS). 
3leutherodactylus karlschmidti.-- AS 12760 (CS). 
Eleutherodactylus lentus.-- AS V7395 (CS). 
Eleutherodactylus locustus.-- AS 11867 (OS), 11881 (OS). 
Eleutherodactylus lono;irostris.-- KU 77671 (CS). 
Eleutherodaotylus macdougalli.-- UIJ.\~.NH 40941 (OS). 
Eleutherodactylus martinioensis.-- NCZ 35321. 
Eleutherodaotylus melanostictus.-- KU 107943 (OS). 
Eleutherodactylm; mexicanus. -- KU 55592-95 (CS), 
55~96-98, 55599-600 (OS), 55622, 103008-15 (OS), JDL S-126~620 
Eleutherodactylus minutus.~- AS X8939 (OS). 
Eleutherodactylus molinoi.-- KU 80635 (CS). 
Eleutherodactvlus montanus.-- AS x6313 (CS), X8479 (OS). 
Eleutherodactylus 112.sutus.-- KU 92822 (OS). 
Eleutherodactylus nir.:riventris.-- KU 92739 (CS). 
Eleutherodactylus ni5rovittatus.-- USNM GOV 8108 (OS). 
Eleutherodactylus nubicola.-- AS 12891 (CS), 12898 (OS). 
Eleutherodactylus occidentalis.-- KU 102598 (OS), 
104101 (OS). 
Eleutherodactylus octavioi.-- KU 92828 (CS). 
Eleutherodactvlus orcutti.-- AS 13373 (CS) • 
. EleuthGrodactylus ornatis.simus.-- XU 119749 (CS). 
Eleutheroµaqt,YlY.Ji .12§J.-mntus. -- KU 41038. 
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Eleutherocla£l1.J: ... m: Q_:l_lmeri.-- :rn 110913 (CS), 110923 
JDL S-2L~2 , 397. 
Eleut:1erodacty)-us 02.nton:i.. -- AS 1 3494 (CS), 137 47 (CS) • 
'Eleut.herodactyls_g_ J2_arvt3..Q.. -- KU 92834 (OS). 
Eleutherodactylus p~~triciae.-- KU 79770-71 (OS), 
79794 (OS). 
Eleutherod.2.ctylu;_; ~vianus. -- (para type of 
Srninthillus neruvh~nus) 1-\J,~HH not catalosued (OS). 
Eleut":wrociactylus 1)ictissimu~. -- .AS X2750 (CS), 
X2813 (CS). 
Eleutherod:J.ctylus ~nirostris. -- KU 92656 (CS), 
.JDL S-230, 245, 1068. 
Eleutherodactvlus oodociferus.-- KU 41049, 68266 (OS), 
80644 (OJ), 103017-24 (OS). 
Eleuthcrodt1ctylur; nortoricensi§_. -- AS 11710 (OS). 
Bleutherod;:..ctyl u::; ounctarlolus ~· -- KU 117363. 
Eleuthei-·odr:.ctvlus :)yr:maeus. -- KU 103025 (OS) , JDL 
S-1 5 , 2 5 , 1 31 1 , ·0 I.,.H H 1 51 41 (CS ) , 1 61 3 2 ( 0 S ) , 40 3 3 5 ( 0 S ) , 
49268 (03), 49275 (OS). 
Sleut:1.erodactylu:.:-~ rhodoois. -- urr.rnH 14729 (CS), 
47996 (CS), 49192 (CS), 49194 (CS), 49211 (OS). 
Ele1.lt1rnrodactylus richinondi.-- AS 12623 (CS) • 
.Slcuthoro(bctylus ricord1_. -- 1\.iV1NH 63439 (CS), 
63450 (CS). 
~Sleuth~roJnctylu::~ ridel_lQ. -- KU 102996-97 (OS). 
JDL S-17, 67, 1006,·1238-51, un~rn 14756 (OS). 
Eleutherode.cyzclus :cuthae. -- AS V4237 (CS). 
3leutherodaotx~u~ .§12.Qtula~us.-- KU 87781 (CS). 
124227 (CS). 
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Eleutherodactylus surdus.-- JDL S-268, 357-58, 360. 
Eleutherodactylµs talamancaeo-- tu 68267-68 (CS), 
117364. 
Eleutherodactylus treuidotus.-- KU 118134-35 (OS), 
UI~Ntl 55874 (CS). 
Eleutherodc-'.ctylus unistriri:u.tu§_.-- KU 111136-37 (CS), 
JDL S-263, 269, 332, 340, 392-95, 530-31. 
~leutherodactylus v.~;1,riabilis.-- KU 109094 (OS). 
-.Sleutherodactylus vc11ti..ncioi.-- KU 92839 (OS). 
Eleutherodactylus weinlandi.-- AS V1718 (OS), 
V2466 (CS). 
Elcutherod:;1.ct,ylus uhvrnoeri. -- JDL S- 248-51, 270, 
446. 
Eleutherodactylus wighmanae.-- AS 12704 (CS), 
12739 (OS). 
~leuthcrodactylus w-ni~rum.-- KU 119857 (OS) • 
.Bleuthorociactylu::; zurd. -- Al~rnH 63269-70 (OS). 
~unarkerella brasiliensis.-- KU 93192 (CS). 
'Gl :) ..... ·tq ·" , .. r:- .., l ;• ~-1 1· ·\r :i 0 2ar:>o (OS) D.UC X u -=...:..::. .L U ,., u ~·:.:.:.2:. • - - , r...J.1 .t1.r- ...; c.. • 
S-2695. 
Heleiooorus albfnrnnctatus. -- Ui-iiv.1.Z not cataloe;ued. 
lfoleionorus australiacus. ;..._ A1'iuJH 59491 • 
iieleophryne natalensis.-- KU 105925 (CS). 
Eoloaden bradei.-- KU 92868 (CS), 107087-88 (OS). 
Hydrolaetare schraidti.-- KU 110613. 
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Hylactophryne aususti.-- KU 56187, 56192 (OS), UIVllJIZ 
Hylodes aspera.-- KU 92870 (OS), 92875. 
Hylodes laterictrigata.-- KU 92878 (CS). 
IIylode c; mr1p;Qlhae si. -- KU 92887 (OS). 
Hylode ~3 nasus. -- KU 7 4209 (CS),· 92893-94, JDL 
S- 255-56, 258, 282. 
Hylod.es £.Ulch_~.-- KU 92899 (CS), 92900. 
Hylorina sylvutico.o-- :B1HNH 7102 (SH.G), 7107 (SH.G) o 
,, 
Ir)chnocn,-:::1:13. auixensis.-- KU 104388, UH'.!.NH 59643 (CS). 
Kv:1rr;_rnus sohan:nicola.-- 1\1.,,lNH. 64294, KU 110331 (CS). 
· Lechrioclus fletcheri.-- Al'·ii:JH 5Q488, OAS 82221 (OS). 
Lenidobatrachu~:-; f!:..§J2..Q.£.-- KU 80783. 
Lentodactylun albilabris.-- UMMZ S-166. 
Lcptodactylus bolivi~nus.-- KU 41026. 
b.££todactylus bufonius.-- KU 92905. 
Lcptod::~ctylus chaauensiso-- KU 80795. 
Leptoclo.ctylus grac:i.li~~o-- KU 92913-14. 
Lootoc.in.ct;ylun hylaed2-.ct.ylu8.-- KU 119387-88 (CS). 
Le'Jtod:.1ctvlm; htb:1.~:i.lls.-- KU 41027, 68273-74 (OS). 
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Le-otodc .. ct 1rlus m:1.9_rosternus. -- KU 92919-20. 
L,3ptorlc.c~yl1:_1._D. melanonotus.-- KU 68275-76 (CS), JDL 
S- 1252-58, U.1:jl·iZ S-Sj8, 101+5. 
Leotodactylus mystaceus.-- KU 92932. 
Leptodactylus rnvstacinus.-- KU 92925-26. 
Lepto·ctactyhw pentadactylus. -- KU 41028-29, 68159, 
84981-82, 117366-68. 
Leotod.:1.ctylus Dodicioinus.-- KU 92938. 
Leotodactylus urognathus.-- KU 80824 (OS), 92944. 
Lec)"todr-ictylus .Q..UstuJ.o:--ms.-- KU 92947. 
Leutodactylus ou~drivittatus.-- KU 41030. 
Leptodactylus syohax.-- KU 92951. 
Leototlactylus ~m~ncri.-- KU 104389-90. 
Lbmoclyn;;:i.r;·~es dorsalin. -- KU 93553, Ul-1.MZ S-165. 
L:LrnnodvnastrJs fletchcri.-- KU 93559 (OS). 
Lin:nodyn~:~stes ~ronli. -- KU 93566 (OS). 
Limno<lyn:.!.stcs t~.:.sm~111ensis. -- Al·lNH 60589, KU 
93573-74 (CS). 
Lh~:i.10:11ndut;a 1n:1cror~losf}a.-- KU 92960 (CS), 92961. 
Lithodytes line~tus.-- KU 104340 (CS). 
~a~nelosia ~ocldl.-- KU 92965-66, 106271. 
Hot~wr:lnia nichollsi. -- KU 11.0332 (OS). 
~ixophyes faociol~tus.-- KU 56627. 
l·,:yobr~tr~:.chU~'i ,rnuJ.cUi.-- KU 110333 (OS). 
Jeobatrachus centrullso-- KU 93578. 
::c!ob~ttr:.:tchnr] nictus.-- )I'~·~Hli 97281, KU 69278' (OS)• 
Hiceforonia festae.--KU 118137 (OS), USNM 160944 
(CS) , 1 609 50 ( 0 S) • 
~Iicefo~onia montla.-- l·'iCZ 24352 (OS). 
lJiceforonio. li.Q.1~.Q:~e:Lni (:paratypes of Eu:gsophus 
wetste ini). --Hl-1\l i 5846: 1 -2 ( SB.G). 
Notuden benneti.--FMNH 97658. 
Kotaden nicholsi.--~U 93580 (CS), 93582 (CS). 
Odontophrynuo a~eric~nus.--KU 92968, 100437. 
Odontophrynus carvalhoi.--KU 100441-42. 
Odontophrynus cu1_trines.--KU 92975. 
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Odontoohrynus occidentalis.--LHUBA 1200,  1218. 
Parntelmatobiu~:; lutzi.--KU 92981 (CS), 107089 (CS). 
l)hilori:J. i'rost:i. • --i{U 50699 (CS). 
?hvsalaernus albonotatus. --.KU 92987 (CS). 
I-hycu.le.en1us bilir.;onigerus. --KU 84768-76. 
Ehysalaemus centralis.--KU 92993 (CS). 
l)lym~l2.emus cuvieri.--KU 92999 (CS). 
ihysulucmus enhinpifer.--KU 93005 (CS). 
Phvsalaemus fuscomaculatus.--KU 80811 (OS), 93010 
( 0 ~ )  U .. : ·z c.. ? -· .-7 ( C c• ) u ' J.'.u'J.;.J .:>-.. )'.) I.J • 
:hyso.lacmus F3r1:~ciliG.--KU 93016 (OS). 
l)hys8.lacrnus muculiventris.-- KU 93022 (OS). 
Phy~)alncrnus ~~  --KU 93025 (CS). 
P'rwrml[J.C!nUS nait~re~i.--KU 92844 (CS), 92845 • 
.i?hyoal:1.crnus octer~-;i. --XU 120290 (OS) • 
.i?hvr:Htln.r;i:1m~ nur3tulatus. --l(U 118136 (OS). 
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Enys~laemus uustulosus.-- KU 41031, 68269-72 (CS), 
JJJL S-1 20lt • 
.2lwsc.laemus sirmife:cus.-- ~(U 93033 (OS) • 
.Pleurodema bibroni.-- li':i:Jj_i;J'H 3746-47, 3758. 
?leurodema braclrvops o -- .AlvINH 69754, KU 96i 59, 104318 
(OS) , UL·~.rn 11LB-725. (CS) • 
·11 1eurodema cine~. -- KU 80836, 93038. 
l.)leuroclem~i dipJ.olistris.-- KU 93044 (CS), mil•lZ 
108521 (CS), 108395 (6) (OS) •. 
J?roeern.tophrys ~:.opendiculata.-- KU 93070. 
Proceratouhrys boiei.-- KU 930760 
.2ToceratonhryJ3 cristiceps.-- KU 106273, Ui'llil,iZ 1-15658 • 
.2seudono.ludicoJ.a ameri:hini.-- KU 93050 (CS). 
?seudonaludicola falclnes.-- KU 93056 (OS) • 
.2seucioo~iludicola ousilla.-- mii,1Z 54589(2) (CS); 
bolivianu to.potypes, U.1.{.:-~Z (2), not ca~alogued (CS). 
i?r]eudoi)~dud:i.colo. s::.ltica.-- KU 93068 (OS) • 
.r?:-.38Udoo~ryne bibroni.-- KU 93588 (OS) • 
.PGeudo~):n:·yne co:r.roboree.-- .A.£J1HH 64510-12. 
Scythr?·ohrys sa1·rayae. -- USNI•'i 125530 (holotype), not 
\ 
u skeletal prcpar~tion; some skeletal features were observed 
thro~ch slit3 in the 8kin. 
::3rnLtthillur~ 1).:nbuttw.-- KU 68684 (OS). 
Svrrhon:1us p·utt1J.:.1.tus. -- JDL S-1215. 
~yrrho phus le ,)l'US. -- J DL S-992, Uil'-5.HH 27130 (cs). 
;:Jyrrho 1)r1US w:.Lrnoc:t'::ii.-- jDL S-214. 
Syrrhonhus oallidus.-- KU 80320 (OS). 
Syrrhonhus uiuilans.-- KU. 59950 (CS). 
3y:-:.."'rho~ rubrimu.c1l-latus.-- Ull-urn 55313-1b (OS) .. 
'faudactylus acutirostris.-- KU 124233 (OS). 
'.relrnatobius hauthali.-- KU 72879 (CS), UMMZ S-164. 
'.l:elms.tobius marmoratus.-- UHi·lZ 68179 (2). 
Telmatobius nata!T,onicus.-- KU 80781 (CS). 
'.i:elma. tobufo bullocki. -- FI-urn 23842 ( SRG). 
Thoropa lutzi.-- KU 92850 (08), 92908 (OS). 
1'horon2. milio.ris. -- KU 92855 (CS) , 92856. 
Thoropa netronolituna.-- KU 92862 (CS). 
'1:omodc.wtylus albolabr:ls.-- KU 87780 (CS). 
1.romodactylus r~rcmdis. -- U~,u'uiZ S-963. 
Tomodactylus nitidus.-- KU 102649 (OS), JDL S-1308, 
UHiiJH 7830 (CS), 7832-34 (CS), Ul·u·iZ S-2225. 
107091 • 
Uperoleia :cur~osa.-- .Al·iiHI 13336~ KU 109861 (OS). 
Zr1c hQenus narvul us. -- XU 93082 (CS) , 107090 (CS) , 
Zachnonus roseus.-- USNM 15126 (holotype). 
z~1ch~~tenus ste;jne.c~eri.-- KU 92742 (CS), 92747. 
759 
LITBi~~TULill CITED 
A.me ghino, }1 • 
1899. Sinopsis geologico-paleontologica. Suplemento 
(Adioiones y oorreooiones). La Plata, Imprenta 
-, ~ ./ II II y ~ncuaaernacion La Libertad, pp. 1-13. 
1901. L'age des formations s{dimentaires de Patagonie. 
An. Soc. Cient. Argentina, 51 :65-91. 
Andersson, L. G. 
1945. 3atrachians from east Ecuador collected 1937, 
1938 by Ww. Clarke-Macintyre and Rolf Blomberg. 
Arkiv f3r Zoologi, 37i (2):1-BBo 
Audley-Charles, M. G. 
1966. 1:fosozoic palaeogeogra:phy of Australasia. 
?alaeogeography, Palaeoclimatol., Palaeoecol.~ 
2: 1 -25. 
Auffenberg, W. A. 
I 
I 
1958. A small fossil herpetofauna from Barbuda, Leeward 
Islunds, with a description of a new species of 
:Iyla. Quart. J. ]'lorida l~cad. Sci., 21 :248-54. 
Axelrod, D. I. and Bailey, H.. ? • 
1968. Cretaceous dinosaur extinction. Evolution, 22:· 
595-611. 
Bailey, H.P. 
1960. A method of determining the warmth and 
temperateness of climate. Geografiska Ann., 
42: 1 -1 6. 
1964. 1m·mrd a unified concept of the temperate 
climate. The Geol. Rev., 54:516-45. 
Baldauf, rl. J. and Tan~er, E. C. 
760 
1965. Contributions to the cranial morphology of the 
leptodactylid fros, Syrrhophus marnocki Cope. 
Texas J. Sci., 17:71-100. 
Barbieri, i. D. 
1950. Observ~ciones sabre los cromosomas y 
oopermatozoids en algunos batracios del genera 
Leptodactylus. Acta Zool~ Lilloana, 9:455-62.· 
1954. Observc..ciones preliminares sabre los cromosomas 
de IJ:el:nc..tobius schreiteri; Sci. Genetica, 4: 
223-260 
.Bu.rbour, T. 
1930. A lict of Antilleari reptiles and amphibians. 
2oolo(·f.:ic:J., 11 :61-116. 
J~rbour, T. and ioble, G. ~. 
1920. So~w urnphibians from northwestern Peru, with a 
revision of the genera Khyllobates and 'felrnatobius. 
761 
Bull. ~us. Comp. Zool., 63:393-427. 
Barrio, J."i.. 
1954. Siotematic~, morfologia.y 1eproduccion de 
Physalaemus hens el ii ·(Peters) y Pseudopaludicola 
falcipes (Hensel)/ (Anura, Leptodactylidae) •. 
~hysis, 20:380-89. 
1967a. Batrachyla antartandica n. sp. (Anura, 
Leptodactylidae) / descripcion y estudio 
comparative con la especie genotipica, ~. 
leptoous Bell. Ibid., 27:101-09. 
1967b. Observaciones etoecologicas sobre·Hylorina 
syl:v:atica Bell (Anura, Leptodactylidae). Ibid., 
27:153-57. 
1968. . / / ~evision del genera Lepidobatrachus Budgett 
(i:..nur2.., Coratophrynidae). Ibid., 28:95-106. 
Bo9uk, ~. L., Bcquk, W., and Rabello, M. N. 
1966. Gytolo3lcal evidence of constant tetraploidy in 
the bisexual Soutt1 American frog Odontophrynus 
americcmus. Chroma soma, 19: 188:-93 • 
.Jore;, O. 
H396. Batrucios u.rgentinos. .A.nales lV.l.us. Nae. Buenos / 
liircs, (2) 5:147-226. 
762 
Boe;art, J. P. 
1967. Chromosomes of the South American amphibian 
family Ceratophridae (sic) with a reconsideration 
of the taxonomic status of Odontophrynus 
americanus. Canadian J. Genetics and Cytology, 
9:531-42. 
Bokermann, W. c. A. 
1951. Sinopse des esp/cies brasileiras do ggnero 
Cycloramphus Tschudi, 1838. Axq. Mus. Nae., 
42:77-106. 
1962. Observa9oes biolbgicas s3bre 11 Physalaemus,cuvieri0 





Girinos de anfibios brasileiros--2. ill.Q.., 23: 
349-53. 
I-Iotas sobre I as especies de_ Thoropa Fitzinger 
(Amphibia, Leptodactylidae). Anais Acad. Brasileira 
Oi~ncias, 37:525-37. 
/ Lista anotada das localidades tipo de anfibios 
Brusileiros. 8ervico documentacao, S~o Paulo, 
.Gro.cil, 
1967. Una nucva espccie de Elosia de Itatiaia, Brasil 
(..i1~iphibia, Lcj_)todactylidae). Neotropica, 13: 135-37. 
763 
Boulenger, G. A. 
1882. Catalogue of the Batrachia Salientia s. Ecaudata 
in the collections of the British Museum. 2nd Ed. 
xvi+ 503 PPo 
1897. The tailless batrachians of Europe. The Ray 
Society. Vol. 1, 210 pp. 
1905. Descriptions of new tailless batrachians in the 
collection of the British Museum. Ann. Mag. Nat. 
Hist., 7 (16):180-840 
1907. Description Jf a new frog of the genus Telmatobius 
from .Brazil. Ib:ld., 7 ( 19): 394. 
1908. A revision of the oriental pelobatid batrachians 
(8enus ~lophrys). Proc. Zool. Soc. London, 
1908:407-30. 
1912. Some remarks on the habits of British frogs and 
too.ds. Ibid., 1912 (1) :19-22. 
1919. On the c;enus Lepidobatrachus Budgett. Ann. Mag. 
Jat. Hist.~ 9 (3):531-33. 
Brader, c. M. Jr. 
1946. Amphibians and reptiles of the l(io Chucuna.que 
drainage, Darien, Panama, with notes on theit 




1863. Heue Beobo.chtun5_en zur Haturgeschichte der 
einheimischen Batrachier und Bericht uber da's 
Brutjahr. Wilrzb. Nat. z., 4:92-151. 
Burger, 1·1. L. 
1954. 'f"t,'iO fmaily-groups of neotropical frogs. 
rierpetologica, 10:194-96. 
Carvalho, A. 1. 
192'-6. Um novo genera de ceratophrydideo do su"deste 
bahiano. Bal. Mus. Nae., N. s. Zool., 73:1-18. 
Oasamlquela, ii. M. 
1959. Un anuro gigante del Mioceno de Patagonia. Rev~ 
Asoc. Geol. Argentina, 13:171-83. 
1963. Sabre un par de anuros der" ;,iioceno de R{o Negro 
( ?a tagoniu.) l'l awe lia gerholdi n. g~m. et sp. 
(Ccrutophrydidae) y Gigantobatrachus parodii 
(Loptodactylidae). Ameghiniana (Rev. Asoc. 
laleont. Argentina), 3:141-60. 
Cei., J. N. 
1955. Chacoun batrachlans in central Argentina. 
Copeiu, (4) :291-93. 
/ 
1958. Las luminas originales del stiplemento a los 
b~tr~quios Chilenas de Ehilippi: primera impresio~ 
765 
y comentario. Inv. Zool. Ohilenas, 4:265-68, 10 pls. 
1960. A survey of the leptodactylid frogs, gen~s 
.l.!iU.2..£Q.J?.h·µs, in Chile. .a·reviora, 11 8: 1 -1 3. 
1962a. Batracios de Chile. Univ. Chile, Santiago. cviii + 
128 pp. 
1962b. El genero Euoso-ohus en Chile. Inv. Zool. 
Chilenas, 8:7-42. 
1965. The relationships of some ceratophryid and 
leptodactylid genera as indicated by preci_pitin 
tests. ilerpetologica, 20:217-24. 
1968a. Notes on the tadpoles and breeding ecology of 
Le-oidobatrachus (Amphibia: Cerf tophryidae). 
Ibid., 24:141-46. · 
1968b o lt ne·w frog of the genus Syrrhophus from the 
Bolivian Plateau. J. Herpetol., 2:137-41. 
Oei, J. ~., Erspamer, V., and Roseghini, M. 
1968. Taxonomic and evolutionary significance of 
bioGenic amines and polypeptides occurring in 
amphibian skin. I. Neotropical leptodactylid 
frogs. Syst. Zool., 16:328-42. 
Cei, J. X. und Haig, V. G. 
1968. Telmatoblinos de las lagunas basalticas de 
766 
lfouquen (Anura, Le·ptodactylidae). l?hysis, 27: 
2'65-84. 
C han't e 11, . C • J • 
1964. Some I-lio-l?liocene hylids from the Valentine 
formation of Nebraska. Amer. Midl. Nato, 72: 
211-25. 
Clemens, 1f. A. 
1968. Origin and early evolution of marsupials. 
Evolution, 22:1-18. 
Co c hru.n, D • 1~1. 
1938. Diagnoses of new frogs from Brazil. Proc. Biol. 
Soc. Washington, 51 :41-42. 
1953. Three new Brazilian frogs. Herpetologica, 8:111-15. 
1955. Frogs of southeastern Brazll, Bull. u. s. Natl. 
i•lus. , 206. xvi + 423 pp. 
1961a. Living amphibians of the world. Doubleday & Co., 
Inc. 199 pp., numerous color plates. 
1961b. Type specimens of reptiles and amphibians in the 
U. s. National Nuseum. Bull. u. S. Natl. Mus., 
220 •. 291 Pl)• 
/ 
Cochran, D. ~. and Goin, C. J. 
1959 • .A. new frog of the e;enus Limnomedusa from Colombia. 
767 
Oopeia (3):208-10. 
1961. A new gehus and species of frog (Leptodactylidae) 
from Colombia. Fieldiana • Zool., 39:543-46. 
1969. Frogs of Colombia. Bull. U. s. Natl. Mus., 1n. 
Dress. 
0 T' D ope, .~. • 
1863. On Trachycephalus, Scaphiopus and other American 
Batrachiao 2roc. Acad. Nat. Sci. Philadelphia, 
1863:43-54. 
1865. Sketch of the primary groups of Batrachia 
Salientia. Nat. Hist. Rev., 5:97-120. 
1866. On the structure and distribution of the genera 
of urciferous Anura. J. Acad. Nat. Sci • 
.t'hiiadelphio.·, (2) 6:67-112~ 
1889. The Batrachia of North America. Bull. u. s. 
Natl. Hus., 34 :7-525 •. 
1890. Scientific results of the explorations by the 
U. s. Fish Ooillmisimn steamer Albatross No III--
Report on the batrachians and reptiles collected 
in 1887- 188. Proo. Natl. l"lus. , 12: 141 -47. 
Darlington, P. J. 
1957. iooccocruphy: the geographical distribution of 
768 
animals. John Wiley & Sons, Inc. New York. 
1965. Biogeogr~phy of the southern end of the world. 
Harvard ?ress, Cambridge. 
Davis, D. D. 
1935. A new generic and family position for Bufo 
borbonica. Zool. Ser., Field Mus. Nat. Hist., 
20:87-92. 
1936. The distribution of Bidder's organ in the Bufonidae. 
Ibid., 20:1i5-25. 
Davis, D. D. and Gore, u. R. 
1936. Clearing and staining skeletons of small 
vertebrates. Fieldiana O Technique, 4:1-16.· 
Dixon, J. .it. 
1957. GeoGraphic variation and distribution of the 
cenus Tomodactylus in Mexico. Texas J. Sci., 
9:379-409. 
Dixon,.J. R. and Webb, R. G. 
1966. A new Syrrhophus from Mexico (Amphibia: 
Leptodactylidae). Cont. Soi. Los Angeles Oo. 
Hus. , 1 02: 1 -5. 
Duellman, W. E. 
1967. Additional studies on chromosomes of anuran 
awphibiuns. Syst. Zool., 16:38-43. 
769 
Duellman, W. E. and. Trueb, L. 
1966. ~eotropical hylid frogs, genus Smilisca. Univ. 
Kansas ?ubls. i'~us. Nat. Hist., 17: 281-375. 
Dume'ril, A. :i:·L C. and Bibron, G. · 
1 841 < / / 8 i 792 • ~rpetolo0~ie &§_nerale. Vol •• v + pp. 
Dunn, B. i{. 
1931. New frogs frow Panama and Costa Rica. 0cc. 
Papers Boston Soc. Nat. Hist., 5:385-401. 
1944. Herpetology of·the Bogotf area~ Rev. Acad. 
,/ 
Oolombiana Oien. Ex. Fis. Nat., 6:68-81. I 
1949. Notes on the South American frog genus Edalorhina. 
Amer. Mus. Novitates, 1416:1-10. 
Dunn, E. R. and Dunn, :i.~L T. 
1940. Generic names proposed in herpetology by E. D. 
Cope. Copeia (2):69-76. 
du Tait, C. "''...• 
1930. Die skedel morphologie van Heleophryne regis. 
s. African J. Sci., 27:226-38. 
1931. 1N korreksie vun my verhandeling oor die 
slcedelmorpholo~ie van Heleophryne rer;is. Ibid., 
27:408-10. 
770 
Eaton, T. H. 
1958. An anatomical study· of a neotropical tree frog, 
Centrolene prosobleuon (Salientia: Centrolenidae). 
Univ. Kansas Sci. B'ull., 34:459-720 
Estes, 1l. 
1964. Fossil vertebrates from the Late Cretaceous 
Lance :b'ormation / eastern Wyoming. Univ. 
California Publs. Geol. Sci., 49:1-180. 
Estes, R. and Wassersug, R. 
1963. A ~iocene toad from Colombia, South America. 
Breviora, 193:1-13. 
Etheridce, H.. 
1960. The relationships of the anoles (Reptilia: 
Sauria: Iguanidae): an interpretation based on 
' ' 
skeletal morphology. Unpublished doctoral 
dissertation, Univ. Michigan. 236 pp. 
Fitzingcr, L. J. F. J. 
1826. Neue· Olassificition der Reptilian nach ihren 
natUrlichen Verwandtschaften. 66 pp. 
1843. Systema Reptilium. Vien.na. 106 pp. 
J!'letcher, J. J. 
/ 
1889. Observations on the oviposition and habits of 
certain Australiun batrachians. Proc. Linn. Soc. 
771 
New South Wales, 4:357-87. 
Gadow, H. 
1901. AUlphibia and Reptiles. Vol. 8. In S. F. 
Harmer and A. E. Shipley, eds. The Cambridge 
Natural History. London. 
Gallardo, J. i-i. 
1961. On the species of Pseudidae (Amphibia, 'Anura). 
Bull. Mus. Comp. Zool., 125:108-34. 
1962. ,Los generos Telmatobius y Bo.trachophrynus 
(Amphibia, Leptodactyliaae) en la Argentina. 
Neotroplca~ 8:45-58. 
1963. iiydrolaetare, nuevo genero de Leptodac~ylidae 
(Amphibia) neotropical. Ibid., 9:42-48. 
1964. 111eptodactylus prognathus 11 Beul. y 11 1. mystac1nus 11 
(Burm.) con sus respectivas especies aliadas 
1965. 
Goin, c. J. 
( 
11 .Amphibia, Leptodactylidae" del grupo "ok.vicola"). 
~{cv. l·iuso .Argentina Oien. Nat. "Bernardino 
Rivadavia 11 , 6:89-121. 
I A proposito de los Leptodactylidae (Amphibia 
I Anura). Papcis Avulsos, 17:77-87. 
1946. Studies on the life history of Eleutherodactylus 
ricordi planirostris. Univ. Florida Studies 
Biol. Sci., (4) 2: 1-66. 
772 
1959. Notes on the maxillary·dentition of some frogs 
of the genera Eleutherodactylus and Leptodactylus. 
iierpetologica, 15:134-36. 
Goin, O. J. and Cochran, Do M. 
1963. Two new genera of leptodactylid frogs from 
Colombia. Proc. California Acad. Sci., 31: 
-499-505. 
Gorham, S. W. 
1966. Liste d0r rezcnten Amphibien und .R.eptilien. 
Ascaphldue, _Le io};)el1ha tidea (sic), J?ipidae, 
Discoglossidae, Pelobatidae, Leptodactylidae, 
rthinophrynidae. Das Tierreich, 85. xvi+ 222 pp. 
Go sner., .i.(. L. 
1960. A simplifiE::d table for sta~ing a.nuran embryos 
and larvae with notes on identification. 
Herpetolo~ica, 16:183-90. 
Grandison, A.G. o. 
1961. Chilean species of the genus Eupsophus (Anura: 
Leptod~ctylidae). Bull. British Mus. (Nat. Hist.), 
8:111-49. 
773 
Gravenhorst, J. L. o. 
1825. Stombus, eine neue Amphibien Gattung. Isis von 
Oken, 1825:920-22. 
1829. Deliciae Musel Zoologici Vratislaviensis. 
Reptilia 1-iusei 2oologici Vratislaviensis recensi ta 
et descripta ••• continens Ohelonias et Batrachia. 
186 PPo 
G·riffi ths, I. 
1954. On the otic element in Amphibia, Salientia. 
?roe. Zool. Soc. London, 124:35-50. 
1959. The phyloGeny of S~inthillus limbatus and the 
sto.tus of the Brachycephalidae (Amphibia, Salientia). 
Ibid., 132t457-87. 
1960. The phylogenetic status of the Sooglossinae. 
Ann. Nag. Nai. Hist., 13 (2):626-40. 
1963. ~he phylogeny of the Salien~ia. Biological 
Hoviews, 38:241-92. 
Gilnther, A. C. L. G. 
1859a. CatalOGUe of the Batrachia Salientia in the 
collection of the British H.useum. xvi + 160 PPo 
1859b. On 6exuul differences found in bones of some 
ilocont and fo8sil species of frogs and fishes. 
Ann. 1•:ag. :,bt. 1lint., 3 (3) :377-86. 
774 
Hallam, J"-• 
1967. The bearing of certain palaeozoogeographic data 
on continental drift. ?alaeogeography, 
?alaeoclimatol., Palaeoecol., 3:201-41 •. 
Harrin5ton, H. J. 
1962. Paleo6eographic development of South America. 
Bull. Amer. Assoc. Eetroleum Geoi., 46:1773-1814. 
Harrison, L. 
1927. Notes on some western Australian frogs, with 
descriptions of new species. Rec. Australian 
Mus., 15 :277-87. 
Heatwole, H. 
1962. Contributions to the natural history of 
Eleutheroductylus cornutu~. maussi. Stahlia, 
~isc. Papers, 2:1-11. 
l-icch t, l·i. K. 
1959. Arnphibia and reptiles. pp. 130-46. In P. O. 
McGrew, The ecology and paleontology of the Elk 
hount~in and Tabernacle Butte area, Wyoming. 
Bull. Amer. ~us., 117:1~1-76. 
1960. A new fro3 from an Eocene oil-well core in 
Nova.du. Amer. 11us. Novitates, 2006:1-14. 
1963. ~ rcevaluction of the early history of the frogs •. 
775 
Part II. Syst. Zool., 12:20-35. 
Hecht, M. K. and Estes,~. 
1960 •. :&'ossil amphibians from Quar_,,ry Nine. .Postilla, 
46:1-19 • 
. aeyer, 1/. R. 
1968. The proper name for the type-species of the 
genus Leptodactylus. Copeia (1):160-62. 
1969a. Biosystematic studies on the frog ge~us 
Leptodactylus. Unpublished doctoral dissertation, 
Univ. South~rn California. 234 pp. 
1969b. Studien on the genus Leptodactylus (Amphibia, 
Leptodactylidae) III. A redefinition of the 
genus Lentodnctylus and a description of a new 
genus of leptodactylid frogs. Cont. Sci. Los 
Al?-geles Co.· hus., 115:1-14. 
lfoff1µ0.n, · A. C. 
1930. Description of the extern~l characters and of the 
shoulder girdle of Heleonhryne; and a note on the 
systematic position of the genus. South African 
J. Scio, 27 :414-25' •.. 
1935 • .Die sintematiese posisie van Heleophryne. Sool. 
Havers~ nus. Mus. Bloemfontein, 1 :1-2. 
776 
Holman, J. A. 
19650 Early Miocene anurans from Florida. Quart. J. 
Florida Acad. Sci., 2$:68-82. 
Hosmer, W. 
1962. A new leptodactylid frog of the genus Notaden /. 
from northern Australia. Amer. Mus. Novitates, 
2077: 1-8. 
Huxley , J • S • 
1958. Evolutionary processes and taxonomy with special 
reference to erades. Uppsala Univ. Arssks., 
i958:21-32'0 1 
Inger, R. F. 
1954. Systemo.tics and zoogeography of Philippine 
ll.Llphibia. Fieldiana • Zool., 33:181-531. 
1958. Corrunents on the definition of genera. Evolution, 
12:370-84. 
1966. The systematics and zoogeography of the Amphibia 
of Borneo. ]'ieldiana • Zool., 52 :,1-402. 
1967. The development of a phylogeny of frogs. 
Evolution, 21 :369-84. 
Jaco be, C., i3urGl, H., u.nd Conley, D. L. 
1 9 6 3 • .3 a cl: bone of Co lo l!l bi a • IJ.i em. Amer • .A. s soc • 
ictroleum Geol., 2:62-72. 
I 
777 
Jameson, D. L. 
1955. Evolutionary trends in the courtship and mating 
behavio~ of Salientia. Syst. Zool., 4:105-19. 
Kluge, A. G. 
1967. Higher taxonomic categories of gekkonid lizards 
and their evolution. Bull. Amero Mus. Nat. 
Hist., 135: 1 -59. 
Kluge, A.G. and Farris, J. s. 
1969. Quan ti ta·tive phyletics and the evolution of 
anurans. Syst. Zool., 18:00-00. 
Kuhn, 0. 
1965. Die .Amphibien / System und Stanunesgeschichte. 
Verlag Oeben. 102 pp. 
Lat sky, L. 
1930. Die sistematiese posiesie van Heleophryne met 
betrekling tot die klassifikasie van Noble (1922). 
South African J. Sci., ·2T:442-45. 
LC!.urent, R. 
1951. Sur la necessite de supprimer la famille des 
Rhacophoridue mais de cr~er celle des Hyperoliidae. 
Rev. Zool. Bot. African, 45:116-22. 
1966. Studios in Auntralian Amphibia. II. Taxonomy, 
778 
ecology, und evolution of the genus Heleioporus 
Gray (Anura: Leptodactylidae). Australian J. 
Zool., 15:367-439. 
Limeses, C. E. 
1963. La musculatura del muslo en las especies del 
gtnero Leoidobatrachus (Anura - Oeratophrynidae). 
Physis, 24:205-18. 
1964. / La musculatura del muslo en los ceratofrinidos 
. . I / y formas afines con un analisis critico sabre la 
I I sienificacion de los caracteres miologicos en la 
sistemritica de los anuros superiores. Cont. 
Cientificas, Se~. Zool., Unii. Buenos Aires, 1: 
193-245. 
1965. La musculatura mandibular on los ceratofrinidos 
L / inne, c. 
y formas afines (Anura, O.era. tophrynidae). Phys is, 
25:41-58. 
1758. Systoma naturae. 10th ed., vol. 1. 
Littlejohn, M. J. 
1963 •. The breedinG biolo13y of the baw baw frog Philoria 
frosti Spencer. Proc. Linn. Soc. New South Wales, 
88:273-76. 
1968. Patterns of zoogeography and speciation in 
Liu, C. 0. 
779 
south-eastern Australian Amphibia. pp. 150-74. 
In A. H. i'lea t:.1.erley, ed., .A.ustralia.n Inland 
I 
Waters and their Faunao Australian National 
Univ. Press, Canberra. 
1936. Secondary sex characters of Chinese frogs and 
toads. Zool. Ser., Field Muso Nat. Hist., 22: 
113-56. 
1950. Amphibians of western China. Fieldiana o Zoolo 
Hem. , 2: 1 -400. 
/ 
Lloyd, J. J. 
1963. Tectonic history of the south Central-American 




1933. A now c;enus and three new species of crinine 
frogs from Australia. Ocb. Papers Boston Soc. 
Nut. Hi~t., 8:89-93. 
1935. Australian 1~mphibia in the l!luseum of Comparative 
Zooloc;y, Cambridge, ~iassachusetts. Bull. Mus. 
Comp. Zool., 78:1-60. 
Lutz, A. 
1929. Taxonornia e biologia do genera Cyclorarnphus. 
780 
Hem. Inst. Oswaldo Cruz, 22:5-25. 
1930. Second paper on Brasilian and some closely 






I Biologia e taxonomia de Zachaenus parvulus. 
Bo 1. Kus o 1Iac. , Zo ol. , 17: 1 -66. 
/ Anfibios anuros do Distrito Federal. l•iem. 
Inst. Oswaldo Cruz, 52:155-238. 
I 
Anfibios novos e raros das Serras Oosteiras do 
Brasil (New or rare frogs from the Coastal 
Ranees of Brazil) Eleutherodactylus venancioi 
n. sp., ~. hoehnei n. sp. / Holoaden bradei n. sp. 
e Ji. luder1·raldti Mir.Rib., 19200 ~., 56:373-99. 
Lutz, B. and Carvalho, A. L. 
1958. Novas anfibios anuros das Serras Oosteiru~s do· 
Brasil. Ibid., 56:239-49. 
Lynch, J. D. 
1964. Additional hylid and leptodactylid remains from 
the Pleistocene of Texas and Florida. 
:rerpetolo;_:lcu., 20: 141-42. 
1965. A review of the eleutherodactylid frog genus 
~icrobatruchylus (Leptodactylidae). Nat. Hist. 
781 .· 
Miscellanea, 182:1-12. 
1966. The status of the tree frog, Hyla barbudensis 
Auffenberg~ from Barbuda, British West Indies. 
Oopeia (3):524-30. 
1967. Epirhexis Cope, 1866 (Amphibia: Salientia): 
Request for suppresion under the plenary powers. 
Bull. Zool. Nomencl., 24:313-15. 
I 1968a. Genera of leptodactylid frogs in Mexico. Univ. 
Kansas Eubls. Mus. Nat. Hist., 17:503-150 
1968b. The identity of a Chilean frog, Alsodes monticola 
Bell, and the status of the genus Alsodes 
(Amphibia: Leptodactylidae). Herpetologica, 
24:255-57. 
19680. The status of the nominal genera Basanitia and 
Ehrynanodus from Brazil (Amphibia: ~eptodactylidae). 
/ Copeia (4):875-76. 
1968d. Systematic statu~ of some Andean leptodactylid 
fr~cs with a description of a new species of 
Eleutherodactylus. HerpetoloBica, 24:289-300. 
1969a. Generic partitioning·of the South American 
leptodactylid frog genus Eupsophus Fitzinger, 
1843 (scnsu lato), with a description of a new 
cpccien from Andean Ecuidor. Eroc. Biol. Soc. 
782 
Washington, In press. 
1969b. A taxonomic revision of the leptodactylid frog 
genus 0yrrhophus Cope. Univ. Kansas Publs. Huso 
Nat. Hist., In press. 
19690. The systematic status of the Neotropical frog. 
genera En,.rystornops, Eupemphix, and Physalaemus. 
Oopeia, In press. 
Lynn, 1,1. G. 
1942. Embryolo~y of Eleutherodactylus nubicola, an 
anuran which has no tadpole stage. Carnegie 
Inst. jashington / Cont. Embr., (190):27-62. 
Lynn, r.1. G . and Lutz , B. 
1946u. The development of Eleutherodactylus guentheri. 
3ol. hus. Nae., Zool., 71 .. :1-~-6. 
1946b. The development of Eleuthcrodactylus nasutus~ 
Ibid., 79: 1 -42. 
1957. Studies in Australian Amphibia. I. The genus 
Crinia Tschudi in south-western Australia and 
some species from south-eastern Australia. 
Australiun J. Zool., 5:30-55. 
~ain, A. R., Lee, A. K., and Li~tlejohn, M. J. 
1958. ~volution in.three genera of Australian frogs. 
783 
Bvolution, 12:224-33. 
Main, A. R. and Storr, G. ~. 
1966. Range extensions and notes on the biology of 
frogs_from the ~ilbara region, Western Australia. 
Western Australian Nut., 10:53-61. 
111.Lartin, A. A. 
.. ·~'.J.yr, 
1965. Tadpoles of the Melbourne area. The Victorian 
Nato, 8:139-490 
1968. Australian unuran life histories; some 
evolutionary und ecological aspects. pp. 175-91. 
In A. H. "\"leatherley, ed., Australian Inland 
Waters and their Fauna. Australian National Univ • 
.Press, Canberra. 
1963. Animal species and evolution. Belknap Press, 
Harvard. 
E . , Linsley, E.G., and Usirl(ger,· R. L. 
1953. Methods and principles of systematic z901ogy. 
I 
1.foGraw }Iill Book O o. , Inc. 
i•:echo.m, J. S. 
1959. Somo ?leistocene amphibians and reptiles from 
Friesenhahn Cave, Texas. Southwest. Nat., 3:17-27. 
784 
I Hehely, L. von 
1904. Investigations on Paraguayan batrachians. Ann. 
~us. Nat. Hungarici, 2:207-32. 
1941. Contributions to the knowledge of the Amphibia 
of South Arnerica. Medd. Goteborgs Mus. Zool. 
Avdel., 88:1-71. 
i11lil stead, 1il. W. 
1963. Notes on Brazilian·fro'gs of the genus Physa.laemus 
and Pseudopaludicola. Copeia (3):565-66. 
Miranda-Ribeiro, A~ 
1920. 0 genero Telmatobius j:f foi contatado no Brasil? 
tlev. ~us. Paulista, 12:261-78. 
1926. Notas para servirem ao es.tdo dos Gymnobatrachios 
(Anura) brasileiros. Arq. Mus. Nae., 27:1-227. 
1Hvart, St. G. 
1669. On the classification of the anurous batrachians. ,. 
Proc. Zool. Soc. London, 1869:280-95. 
}ioore, J. A. 
1958. A new genus and species of leptodactylid frog 
from Australia. Amer. ~us. Novitates, 1919:1-7. 
1961. The frogs of eastern New South Wales. Bull. Amer. 
•'JUS. Nat. Hist., 121 :149-386. 
i 
785 
£fore scalchi, A. 
1967. The close karyological affinities between a 
Ceratophrys and Pelobates (Amphibia Salientia). 
'Experientia, 23: 1071 • 
Myers, G. s. 
1946. Lista provis6ria dos anf{bios do Distrito 
Federal, Brasil. Bal. Mus. Nae., Zool., 55:1-36. 
1962. The American leptodactylid frog genera 
Eleutherodactylus, Hylode~ (= Elosia), and 
Caudiverbera (= Calyntocephalus). Oop~i~ (1 ): 
195-202. 
Nie den, JP. 
1923. Anura I. Subordo Aglossa und Phaneroglossa, 
Sectia 1 Arcifera. Das Tiereich, 46: xxxii + 
584 pp. 
Noble, G. K. 
1917. The systematic status of some batrachians from 
South America. Bull. Amer. i11us., 37 :793-814. 
1921. Five new species of Salientia from South 
· America. Amer. Mus. Novitates, 29:1-7. 
1922. The phylogeny of the Salientia I.--The osteology 
and the thigh musctilature; their bearing on 
classification and phyloeeny. Bull. Amer. Mus. 
786 
Nat. Hist., 46:1-87. 
1924. A new spadefoot toad from the Oligocene of 
Mongolia with a summary of the evolution of the 
Pelo bat i da e • Amer • :Mus • Novi tat es , 1 3 2 : 1 -1 5 • 
1925. A new genus of Surinam toad (Pipidae). Ibid., 
1 64: 1 -3. 
1926a. The hatching process in Alytes, Eleutherodactylus 
\ 
and other amphibians. Ibid., 229:1-7. 
1926b. The pectoral girdle of the brachycephalid frogs. 
Ibid., 230: 1-14. 
1926c. An analysis of the remarkable cases of distribution 
amon~ the Amphibia, with descriptions of new 
genera. Ibid. , 212: 1 -2li·. 
1927. The value of life-history data in the study of, 
the evolution of the Amphibia. 
Acad. Sci., 30:31-128. 
Ann. New York 
\ 
1930. The fossil fro.gs of the Intertrappean beds of 
Bombay, India. Amer. Mus. Novitates, 401 :1-13. 
1931. The biology of the Amphibia. McGraw-Hill Book 
Co., Inc. New York. 577 pp. 
787 
Orton, G. L. 
1952. t..ey to the genera of tadpoles in the United 
States and Canada. Amer. rvlidl. Nat., 47 :382-95. 
1953. The systematics of vertebrate larvae. Syst. 
Zool., 2:63-75. 
1957. The bearing of larval evolution on some problems 
in frog classification. Ibid., 6:79~86. 
Parker , H • tl • 
1926. A new brachycephalid froB from Brazil. Ann. 
Nag. Nat. Hist., 9 (18):201-03. 
1927. A revision of the frogs of the genera 
Eseudooaludicola, Physalaemus, and Pleurodema •. 
Ibid., 9 (20):450-78. 
1931. ileport of an expedition to Brazil and Paraguay 
in 1926-27 .••• Amphibia ·and Reptilia. J. Linn. 
Soc. London, 37:285-89. 
1932. The systematic ·status of some frogs in the 
J 
Vienna Museum. Ann. Mag. Nat. Hist., 10 (10): / 
341~44. 
1934. A monograph of the frogs of the family 
Kicrohylidae. British Museum, London. 
1935. The frogs, lizards, and snakes of British Guiana. 
788 
Proc.· Zool. Soc. London, 1935 (3):505-30. 
1940. The Australasian frogs'of the family 
Leptodactylidae. Novitates Zoologicae, 42:1-106. 
Parsons, T. s. and Williams, E. E. 
1962. The teeth of Amphibia and their relation to 
amphibian phylogeny. J. Morphol., 110:375-89. 
1963. The relationships of the modeDn Amphibia/ A 
re-examination. Quart. Rev. Biol., 38:26-53. 
Peracca, M. G. Conte de 
1914. Reptiles et Batrachiens de Colombie. Mem. 
Soc. Neuchatel Nat. Hist., 5:96-111. 
Philippi, R. A. 
1 902. Suplemento a. los Batraquios. Chilenas ( de D. 0. 
Gay)~ Santiago, Chile. 160 pp. 
Piatt, J. 
1934. The systematic status of Eleutherodactylus 
latrans (Cope). Amer. Midl. Nat., 15:89-91. 
Pope, C. H. 
1931. Notes on amphibians from Fukien, Hainan, and 
other parts of China. Bull. Amer. Mus. Nat. 
Hist. , 61 : 397-611 • 
Po;vn ton, J. C. 
1964. Tho Amphibia of southern Africa: a faunal study. 
Ann. Natal Mus., 17:1-334. 
Rabb, G. B. and Rabb, M. S. 
1960. On the mating and egg-laying behavior of the 
Surinam toad,~ pipa. Copeia (4):271-76. 
1963a. On the behavior and breeding history of the 
African pipid frog, Hymenochirus boettgeri. 
Zeitschrift fur Tierpsychologie, 20:215-41. 
1963b. Additional observations on breeding behavior 
of the Surinam toad, Pina pina. Oopeia (4): 
636-42. 
Re ig, 0. A. 
1958. / Proposiciones para una nueva macrosistematica 
\. 
de los anuros. Physis, 21 :109-18. 
/ . 
1960a. Las relaciones genericas del anuro Chileno 
Calyutocenhalella ~ (Dum. & Bibr.). Actas y 
Trabujos Primer Congreso Sudamericano de 
/ 
Zooloeica, 4:113-31. 
/ / / 1960b. La anatomia esqueletica del genero Lepidobatrachus 
(Anura, Leptodactylidae), comparada con la de 
otros ceratofrinos. Ibid., 4:133-47. 
Reig, o. A. and Cei., J.M. 
1963. 
. / 
Eluc idac i6n morfol6gico-e stadistica de las 
entidades del g6nero Lenidobatrachus Budgett 
(Anura, Ceratophrynidae), con consideraciones 
790 
sobre la extensi6n del Distrito Chaqueno del 
dominio zoogeogr(fico subtropical. Physis, 24: 
181~204. 
Reig, O. A. and Limeses, C. E. 
1963. / / Un nuevo eenero de anuros ceratofrinidos del 
distrito Chaqueno. Ibid., 24:113-28. · 
Rivero, J. A. 
1961. Salientia of Venezuela. Bull. Mus. Comp. Zool., 
126: 1 -207. 
1968. A new species of Elosia (Amphibia, Salientia) 
from Mt. Dulda, Venezuela. Amer. Mus. Novitates, 
2334:1-9. 
.I 
Huse oni ,· C. 
1932. La presencia de anfibios. ('11 Ecuadata 11 ) y de aves 
f6siles en el piso ensenadense de Buenos Aires. 
An. Soc. Cient. Argentina, 113:145-49 • 
.L{Uthven, A. G. 
1915. Description of u new tailless amphibian of the 
family Dendrobatidae. 0cc. Papers Mus. Zool. 
Univ. Michigan, 20:1-3. 
1919. '.!:he amphibians of the University of Michigan 
-\falker expedition to .British Guiana. Ibid., 
69:1-14. 
791 
Saez, F. A. and Brum, N. 
1959. Citogenetica de anfibios anuros de Am/rica del 
Sur. Los cromosomas de Odontophrynus ,americanus 
y Ceratophry_§ ornata. Anal. Fae. Med. 
Montevideo, 44:414-23. 
1960. Chromosomes of some South American amphibians. 
Nature, 185:945. 
Saez, F. A. and Brwn-Zorilla, N. 
1966. Karyotype variation in some species of the 
genus Odontoohrynus (Amphibia--Anura). 
Caryologia, 19:55-63. 
Savage, J.M. 
1966. The orieins and history of the Central American 
herpetofauna. Copeia (4):719-66. 
Savage,,J. M. and Carvalho, A. L. 
1953. The family position of neotropical fro~s 
currently referred to the genus Pseudis. 
Zoologica, 38:193-200. 
Savage, J.M. and Cei, J.M. 
1965. A review of the leptodactylid frog genus, 
Odontonhrynus. Herpetologica, 21 :178-95. 
Schaeffer, B. 
1949. Anurnns from the early Tertiary of 2atagonia. 
792 
Bull. Amer. Mus. Nat. Hist., 93:47-68 • 
.Schlegel, H. 
· · .1850~ Description of a new genus of batrachians from 
Swann River. Proc. Zool. Soc. London, (18):9-10. 
Schmidt, K. P. 
1952. A new leptodactylid.frog from Chile. 
Fieldiana • ·zoo 1., 34: 11 -15. 
1954a. Notes· on ftogs of the genus Telmatobius with 
descriptions of two new Peruvian species. 
1954b. Reports of the Lund University Chile expedition 
1948-1949. 13. Amphibia Salientia con resumen 




49 ( 19) : 1 -6. 
,,. Frogs of the genus Eleutherodactylus in the 
Lesser Antilles. Studie~ Fauna Curaqao, 
Caribbean Is., 24:1-62. 
1795. (No ~itle). Nat. Mis., 6:plate 200. 
Shreve, B. 
1941 • Notes on Ecuadorian and Peruvian reptiles and· 
/ 
amphibians with description of new forms. 
Proc. New England Zo81. Club, 18:71-83. 
Shreve, B. and Williams, E. E. 
793 
1963. The frogs~ pp. 302-42. In Williams, E. E., 
Shreve, B., and Humphrey, P. S., The herpetology 
of the Port-au-Prince region and Gonave Island, 
lfaiti. ?arts I-II. Bull. Mus. Comp. Zool., 
129:291-342. 
Simpson, G. G. 
1961. Principles of animal taxonomy. Columbia Univ •. 
Press, New York. 
Slater, P. and Main, A. R. 
1963 •. Notes on the biology of Notaden nichollsi 
Parker (Anura; Leptodactylidae). Western 
Austr~lian Nat., 8:163-66.· 
Smith, C. L. and ~mith, G. R. 
1967. A technique for making stereoscopic radiographs 
of animal skeletons> Copeia (4):848-50. 
Sporne, K. R. 
1954. Statistics and the evolution of dicotyledons. 
Evolution, 8:55-64. 
Starrett, P. 
19Go. Descriptions of tadpoles of Middle American 
fro[;s. i•lisc • .Publs. Iii.us. Zool. Univ. Michigan, 
794 
110: 1 -37. 
1967. Observations of the life history of frogs of 
the family· Atelopodidae. Herpetologica~ 23: 
195-204. 
1968. The phylogenetic significance of the jaw 
musculature in anuran amphibians. Unpublished 
doctoral dissertation, Univ. Michigan. 179 pp. 
Stebbins, IL C. 
1951. Amphibians of western North America. Univ. 
California Press. 
Stejne~er, L. 
1904. The herpetolo~y of Puerto Rico. Rep. U. s. 
Natl. Mus., 1902. pp.· '549-724. 
Straughan, I. R. and Main, A. R. 
1966. Speciation and polymorphism in the genus Crinla 
/ 
Tschudi (Anura, Leptohactylidae) in Queensland. 
Proc. Royal Soc. Queensland, 78:11-28. 
Takeuchi, H., Uyeda, s., and Kanamori, H. 
1967. Debate about the earth/ approach to geophysics 
throueh analysis of continental drift. Freeman, 





/ I . I .1 Note sur la generation du Pelodyte ponctue, 
avec quelques observations sur les batraciens 
I I anoures en general. Ann. Sci. Nat., pp. 290-93. 
1960a. Two new gener·a of African bufonids, with remarks 
on the phylogeny of related genera. Copeia (3): 
) 
225-33. 
1960b. Notes on late Cenozoic hylid and leptodactylid 
frogs from Kansas, Oklahoma, and Texas • 
.... 
Southwestern Hat., 5:66-70. 
1962a. Osteological observations- on new world bufonids. 
· Amer. Midl. Nat., 67:157-83. 
1962b • .A review of new world foss11 bufonids. Ibid., 
68: 1 -50. 
1965. Evolutionary trends in frogs. Amer. Zool'.,· 5: 
309-18. 
Trewuvus, E. 
1933. The hyoid and larynx of the Anura. Philos. 
Trans., (B)222:410-527. 
·rrueb, L. 
1966. MorpholoGY and development of the skull in the 
frog Hyln sententrionalis. Copeia (3):562-73. 
796 
1968. Cranial osteology of the hylid frog, Smilisca 
baudini. Univ. Kansas Publs. Mus. Nat. Hist., 
18:11-35. 
1969. Evolutionary relationships of casque-headed 
treefrogs with co-ossified skulls (Family 
Hylidae). Ibid., 18:000-000o 
Tschudi, J. J. 
1838. Classification der Batrachier, mit 
Berucksichtigung der Fossilen Thiere disser 
Abtheilung der .R.eptilien. 
Valett, B. B. and Jame~on, D. L. 
I\ Neuchatel. 102 PPo 
1961. The embrology of Eleutherodactylus augusti latrans. 
Copeia (1 ):103-09. 
Vellard, J. 
1948. Batracios del chaco argentino. Acta Zool. 
Lilloana, 5:137-74. 
1951. Estudios sabre batracios·andinos. I. El grupo 
Telmatobius y formas afines. Mem. Mus. Hist. 
Nat. 11 Javier Prado 11 ·, (1):1-89. 
/ 
1953. Estudios sabre batracios andinos II. - El grupo 
marmora tus y fo:cmas afines. Ibid., ( 2) : 1 -61 • 
1955. Entuuios sabre batracios andinos III. - Los 
797 
Telmatobius del erupo jelskii. Ibid., (4):1-28. 
1957. III --Repartition des Batracien dans les Andes 
au sud de 1 1Equateur. Travaux Inst. Fran9ais 
Estudes Andines, Lima, 5:141-61. 
1960. Estudios sobre batracios andinos VI. - Notas 
complementarias sobre Telmatobius.· Mem. Mus. Hist. 
Nat. 11 Javier Prado", (10):1-19. 
Vinson, G. L. and Bririeman, J. H. 
1963. Nuclear Central America, hub of the Antillean 
transverse belt. Mem. Amer. Assoc. Petroleum 
Geol., 2:101-12. 
Vuilleumier, F. 
1968. Oriein of frogs of Patagonian forests. Nature,· 
219 (5149):87-89. 
Werner, F. .. 
1894. Uber einige Novit"aten der herpetologischen 
Sammlung des Wiener zoolbe. vergl. anatom. 
Instituts. Zool. Anzeiger, 17:155-57. 
Wiegmann, A. F. A. 
1835. Beitrar;e zur Zoologie gesanunelt auf einer 
Reise um die Erde, von Dr. F. J. F. Meyen, M. 
d. A. d. N. Siebente Abhandlung. Amphibieno 
. . ' 
Nova Acta Ac~d. Leop. Carol., 17:183-268, 268a-d. 
798 
Zweifel, R. G. 
1956a. Two pelobatid frogs from the Tertiary of· 
North America and their relationships to fossil 
and Recent forms. Amer. Mus. Novi,ta.tes, 1762: 
1-45. 
1956b. A survey of the frogs of the augusti group, 
genus Eleutherodactylus. Ibid., 1813:1-35. 
1966. C~-rnufer unicolor Tschudi 1838 (Amphibi?,, 
Salientia); request for suppression under the 




Plate 1o Amplexing pairs of Pseudophryne australis 
(top) and Physalaemus nustulosus (bo~tom); the latter also 
\ \ illustrates a foam nest. Photo of Pseudouhryne courtesy of 
John A. Moore; that of Physalaemus courtesy of William E. 
Duellman. 

